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A SUCCESSFUL METHOD FOR REARING LEAFHOPPER VECTORS
OF PLANT VIRUSES UNDER ASEPTIC CONDITIONS *

Jun Mitsuhashi and Karl Maramorosch
Boyce Thompson Institute for Plant Research, Inc.
Yonkers 3, New York

A method was developed for the axenic (free from fungi and bacteria)
rearing of leafhoppers (Cicadellidae). The following species of vectors of
plant viruses were successfully reared: Macrosteles fascifrons Stal, Dal-
bulus maidis DeLong & Wol., Agal liopsis novella Say, Agallia constricta
(van Duzee). Impregnated females were confined to limited areas of plants
for oviposition. A few days later, deposited eggs were excised, fastened to
strips of wax paper, surface-sterilized with 0.1% H yamine solution, and
placed in test tubes containing plants grown on agar media from sterilized
seed. In all four species the developmental cycle was completed in approxi-
mately the same period as under natural conditions. After mating, axenical -
ly reared females deposited eggs not only in living plants but also on glass
walls of the containers. The second, axenically born, generation was trans-
ferred aseptically to larger containers. To prevent excessive condensation
of water vapor and accidental drownirg of insects, bags with silica gel were
suspended in the containers. Axenically reared leafhoppers are now being
used for the study of virus-vector relationships and for providing suitable
material for insect tissue culture.

*This work was supported in part by National Science Foundation Grant
No. G17663.




Ia biologie du genre Empicoris Wolff.Heniptera Heteropitera
Reduviidae (mmesinae Stenolaemini), Dr rau Dispons,D.C.1.,
Boulevar & Bort-Roval, 31, Paris(l3e) France.

Les biotopes des Empicoris sont variés (arores ,vranchages,
fagots d'essences diverses, buissons, feuilles sdches. mousses,
lichens, bied de végétaux, roseaux, ajoncs, nids abandonnés,
amoncellement de pierres, tuiles, planches....).L'attribution
d'un habitat ouasi-domestique & certains Tmpicoris n'est au'une
supvrosition basée sur des observations occasionnelles.

Les @mnicoris sont des prédateurs et bien ou'en général ils
ne soient vas inféodés & des wnroies varticulidres, l'existenc~ de
renrésentants du genre dans les nids de Co»éognathes pose 1'hvpo-
thise de la spécificité, su moins relative, de la nroie et du
biotove des esvdces intéressées. Schumacher avait -déja oris,i
Amani,dans le Tanganyika, E.morstatti Bergroth dans un tel biotore
mais n'avait ravvorté aucune autre observation. En 1959,i. Pujol
devait recueillir une nouvelle ~svdce E.disvonsi Villiers dans des
nids d'Archivsocus ghesouierei Badonnel consftruits sur des bran-
ches de Cola pallida,d Sérédou,en Guinée. Ces Psocootres (Psoco-
morpha Archivsocidae) oui n'étaient suvaravant connus aue du Congo
Tissent sur 1les hranchages des toiles souvent trés étendues A
1'abri desouelles ils vivent en colonies du tyve des sociétés
inférieures d'insectes (au regard de la classification de Le
Masne ). En élevage, dans le biotove d'Archiosocus ghesaouierei
nous avons observé cue la larve au nremier stade de E.disponsi
se dévlacait avec aisance sur les toiles dont les fils visaueux
n'anvortaient sucune gfne & ses mouvements, le dernier article
des antennes, fusiforme, trés acuminé 4 l'avex, tAtant la surface
de la trile; une feme=lle dévorsit également les psooues. Nous
ravporterons, sans svoorter dtinterorétation, qu'en France, dans
les Hdonts de la Madeleine (Massif central), nous avons observé
la présence sur une toile d‘'araienée~ 4'une nymphe de E.culicifor-
mis (De Geer) auvrés de l'arachnide oui ne lui marcuait aucune
hostilité.

L'adhérencr, parfois constatée, de débris sur le corps des
larves d'Emvnicoris est accidentelle. On n'a jamais observé chez
ces Emesinae. un comportement volontaire analogue 2 la prosovponie
qui vermet aux Reduvius de rocouvrir leur coryps de matériaux
empruntés au milieu ol ils vivent afin de se dérober aux vues.

Chez E.culiciformis la modalité de la pariade procede de
1'épithésie. L'oviposition se classe dans le mode var dispersion
avec immobilisation.permanente de 1'oeuf au moyen d'un ovociment
(cf. P.Dispons. iiém. ius. nat.Hist.nat,, Paris,1955). En Bretagne,
nous avons constaté une oviposition de E.culiciformis une quin-
zaine d'heures aprés une pariade, une autre ponte fut relevée
trois heures aprés un deuxiéme accouplement. La premieére pariade
avait débuté a 19h{0 avec une durée de 90 minutes alors que celle
de la suivante, le lendemain a 11h30,ne fut que de 5 minufes.
Nous avons noté 30 secondes pour la ponte d'un oeuf. En Vendée,
E.culiciformis a produit des ovipositions de 1 4 3 oeufs avec des
incubations de 12 a 14 jours et E.vagabundusg (Linné) des pontes

S

variant de 1 4 6 oeufs avec des incubations de 12 a4 13 jours.




THE ANTIGENIC PROPERTIES AND THE ANTIBODY RESPONSES OF THE
HEMOLYMPH OF THE LARGE MILKWEED BUG, ONCOPELTUS FASCIATUS.
Dorothy Feir and M. Antoinette Walz, Dept. of Biology, St. Louis University,
St. Louis, Missouri,

Intramuscular injection of a rabbit with hemdymph of the large milkweed bug
and Freund's complete adjuvant resulted in antibody production. Antibody production
was demonstrated by the precipitin reaction when cell-free hemolymph was added
to serial dilutions of rabbit antiserum in test tubes. The use of Ouchterlony plates
showed that at least three antigen-antibody systems were present,

Smears of hemolymph were flooded with rabbit anti-hemolymph serum, rinsed,
and stained with fluorescent labeled anti-rabbit globulin in an attempt to determine
whether the hemocytes were also antigenic, Microscopic examination with ultra-
violet light revealed non-specific fluorescence of both the control and the experimental
slides, Consequently it could not be ascertained directly whether the hemocytes
were antigenic,

Injection of milkweed bugs with rabbit serum by itself or with Freund's incomplete
adjuvant did not result in antibody production as tested by the Ouchterlony plate
technique. In order to determine how long the rabbit serum remained in the insect
body, insects were bled at five hour intervals after injection with rabbit serum,

This hemolymph was then tested with antirabbit serum by the Ouchterlony plate
technique and rabbit serum was still present 85 hours after injection,

During the above experiments it was found that rabbit serum inhibited the
normal melanization process of the hemolymph of the milkweed bug.



CUTICULAR PIGMENTS IN ORTHOPTERA., Semahat Geldiay,
De Zoolo Ege Universi Bornov: ir, Turkey.

The presence of melanin pigment in the cuticle of Orthoptera
has been known for a long time. Okay (1954%) showed that the
protein-insectorubin pigment which is present in the epldermis
of several species of insactes (Goodwin and Srisukh,1950) may
penetrate the endocuticle of Acrida as a diffuse reddish-violet
free insectorubin.

The presence of pigments other than melanin in the cuticle
was observed on several species of Orthoptera. The cross
sections, which were made by a freezing microtome through the
abdomen and the hind legs of the grasshoppers, were studied
both chemically and histochemically.

In six specles of Tettigoniidae which were studied, the
cuticle contained only melanin pigment, whereas the endocuticle
is free of pigment. In the nymphs and adults of Bradyporus, the
well conspicuocus orange areas on the inner side of the femur
of the hind legs are formed by a yellowish melanin in
exocuticle.

In twenty five species of Acrididae hitherto studied, the
cuticle contained, according to the species, reddish-violet,
blue, yellow or orange plgments besides varying quantities
of melanin in exocuticle. The coloured areas which are seen
with the naked eye on the inner side of the femur and tibia
of the hind legs in many species of Acrididae, are formed by
these pigments. The pigments are diffused and usually located
in endocuticle. However the reddish-violet pigment in
Glyphotmethis passes into the exocuticle where it becomes more
abundant than in the endocuticle toward the end of the nymphal
instars and at the adult stage. The same coloured areas exist
on the exuvliae of this speciles.

Solubility and some other properties of these pigments are
as follows: they are insoluble in most of the organic solvents
such as carbon disulfide, petroleum ether, benzene and
chloroform. They are soluble in acid-methanol and 96 % ethanol.
This solubility explains why these pigments were not observed
in fixed preparations until now.

The blue pigment, such as in the endocuticle of the male
adult Celes and some other species shows a reversible colour
ghanggé It turns to pink in alkaline solution and blue-violet

n acid.

None of these pigments showed redox properties which were

tested by means of Nazszok and H202.




LA REGULATION THERMIQUE CHEZ LES VESPIDES
VUILLAUME M. TABORATOIRE DE PSYCHOPHYSIOLOGIE

15 PLACE CARNOT - NANCY - FRANCE

La régulation thermique est un phénomdne important dans
la vie d'un guépier.

la température intérieure d'un nid est maintenue constan
te, & moins d'un demi degré prds tant que la population est suf=-
fisamment importante et & condition que 1'involucre soit intact.
51 1'involucre est détruit totalement ou partiellement, les gué-
pes le reconstruisent rapidement.

5i, lorsque l'involucre a &té détruit, le nid est posé
sur le sol, les guépes le recouvrent de terres et de feuillets in-
volucraires mixtes faits de boulettes de terre et de boulettes de
"plte & papier™ &tirédes.

La lumidre joue un réle important dans la construction
de 1'involucre.

Le stimulus essentiel est la présence du couvain.

Lt'involucre est insuffisant & lui seul & assurer la ré-
gulation thermique. Si la température ambiante est inférieure
aux 29° - 30° exigés par le couvain, les ouvridres consomment une
quantité importante de sucres. On peut faire baisser d volonté
la température d'un gudpier en privant les ouvridres de sucres.

Si la température extérieure est excessive, les guépes
"ventilent" et évaporent de 1'eau que des pourvoyeuses sont al-
lées chercher au dehors et ont répandu sur les rayons.



CONTRIBUTION A L'ETUDE DE LA

MORPHOGENESE DU SYSTEME NERVEUX CENTRAL

DES INSECTES. Gaston Richard, Faculté des Sciences,
Rennes, France.

Toute une équipe de jeunes chercheurs reprend
actuellement & Rennes 1'étude anatomique fine du systéme
nerveux central des Insectes au cours de la morphogeneése.

Les Insectes étudiés sont des Orthoptérofdes, des Odonates,
des Planipennes, des Isopteres, des Diptéres, des Homopteéres.
Les variations de la forme et de la position générale des gan-
glions par rapport a la forme générale du corps sont mises en
évidence par des reconstructions précises. On péésente d'autre
part ici quelques résultats concernant la structure, du corps
pédonculé et du corps central des ganglions cérébrofdes en
attachant une grande importance aux groupes cellulaires qui les
environnent. Ces groupes cellulaires permettent de préciser
mieux que la structure du corps pédonculé lui-mé&me les homo-
logies possibles entre les divers ordres d'Insectes.

Ces recherches de morphogenese sont destinées
a fournir des éléments précis qui appuient des recherches
paralleles d'électrophysiologie effectuées dans un autre
Laboratoire de la Faculté.




RASGOS FUNDAMENTALES DE LA ORGANIZACION Y DESARROLLO LARVAL DE
LOS MUTELIDOS AMERICANOS, Argentino A, Bonetto, Direc, Recur =
sos Naturales, Ministerio de Agricultura, Santa Fe y Conseio
Nacional de Investigaciones Cientfficas y Técnicas de la Rega-
blica Argentina,

El estudio de la organizacidén y desarrollo de los Mutelidos
americanos resulta de mucho interés ya que, aparte de ampliar
el campo del conocimiento bioldgico de estos moluscos, permite
encarar sobre sélidas bases la consideracidn de importantes
problemas sistemdticos, zoogeogréficos y filogenéticos,.

En el trabajo se describen las larvas de Anodontites trape-
sialis forbesignug(Lea), A, trggezeus(Spix), Mycetopoda sole-
niformis Orbigny, M. siliguosg(Spix). Monocondylaeg paraguayg-
na Orbigny, y Leila blainvilleana(Lea), prestando preferente
atencidn a las diferencias observadas en los 16bulos anterip
res, a los ganchos del tercio posterior, a la conformacidn del
érgano adhesivo, y otros detalles que permiten establecer com-
paraciones con la larva descripta por Fryer para Mutela bour-
guignati(Ancey)Bourguignat, de Africa,

Las larvas de las especies Anodontites y Mycetopoda resul=-
tan bastante similares entre sf y corresponden al tipo de la=-
sidium dado a conocer por Ihering. La registrada en Monocondy-
laea presenta considerables diferencias en el érgano adhesivo
anterior, reducido a una cinta muy plegada que pronto se re-
suelve en una prolongacidn filiforme, reduccidén esta que se a-
centda mucho en Leila blainvilleana(lea), donde este complejo
érgano, aunque de ancha base, define wun verdadero filamento,
muy largo, lo que unido a su mayor tamafio y a la conformacidn
de los 1l8bulos anteriores, la llevan a aproximarse més a 1la
mencionada larva de Mutela.

Por lo que hace al desarrollo de tales larvas, todas ellas
parecen ser parésitas de peces, implantédndose y evolucionando
de un modo similar, pese a que el fenémeno sélo pudo estudiar-
se cabalmente en una sola especie: A, trapesialis forbesianus
(Lea). Las investigaciones microscépicas de los preparados hig
toldgicos permiten llegar a la conclusién de que los procesos
de desarrollo son coincidentes en gran parte con los descrip-
tos por Fryer en Mutela, pese a la existencia de notables di-
ferencias relativas a la forma de implantacién sobre el hués-
ped y a la obtencién de alimentos, diferencias estas atribui-
bles a una distinta adaptacién al perfodo de vida parasitaria,

Como conclusidn se seflala que existe una fundamental coin~
cidencia en los caracteres més relevantes de la larva lasidium
de los Mutelidos americanos com la larva haustorial seflalada
por Fryer para Mutela bourguignati de Africa,y que el desarro-
llo parasitario responde en ambas & un tipo unitario, pese a
la existencia de evidentes diferencias que son seflaladas, lo
que sumado a la presencia de importantes caracteres conquiold-
gicos y anatémicos comunes entre los Mutelidos americanos y a=
fricanos, reafirma la necesidad de reunirlos en un mismo grupo
cleramente separado de las restantes Nayades cuya larva es un
glochidium (Parodiz y Bonetto, 1962),
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NIVEAU DE RUPTURE DE LA PATTE DES INSECTES. Bernard Possompes,
Laboratoire de Zoologie, Faculté des Sciences, Paris, France.

L'articulation fémur-trochanter des Insectes constitue fréquem—
ment un niveau ol, selon diverses modalités, la patte peut se
rompre et rejeter sa partie distale et, corrélativement, offrir une
grande diversité de structure,

Le fémur de Periplaneta americana se meut avec une faible am-
plitude sur le trochanter par le jeu d'une jonction endocuticulaire
souple, Une Blatte saisie par son fémur, exergant une forte trac-
tion, se libére souvent en sectionnant sa patte au bord antérieur
du fémur, Cette "autospasie™ implique une rupture endocuticulaire
accompagnée d'un arrachage du muscle élévateur du fémur et d'une
branche du muscle fléchisseur du tibia., Aucune disposition anato-
mique particuliére ne singularise l'articulation rompue.

Chez Locusta migratoria, toutes les articulations trochantéro-
fémorales sont fixes. Sur les appendices saltateurs, métathoraci-
ques, elles réalisent, sur le pourtour de la patte, une couronne
cuticulaire dure, cassante, traversée en son milieu par une ligne
de fracture; l'endocuticule y disparaft totalement. Une excitation
du fémur provoque, en l'absence de toute traction, une "autotomie" |
réflexe & la limite des deux articles disjoints. Aucun muscle ne ‘
traverse le plan de rupture. Un diaphragme mésenchymateux assure i
1'hémostase, Ces particularités, absentes dans les pattes protho- ‘

raciques et mésothoraciques, non doudes du pouvoir d'autotomie,
constituent des adaptations a l'amputation réflexe,

Les Phasmoptéres manifestent une capacité d'autotomie de leurs
six pattes, L'articulation trochantéro-fémorale y est affectée de
modifications similaires des dispositions décrites chez L. migra-
toria : structure cuticulaire cassante, absence de muscles che-
vauchant le niveau d'autotomie, présence d'un diaphragme hémosta-
tique. De plus, un appareil constitué par deux languettes cuticu-
laires émanant respectivement du trochanter et du fémur et asso-
ciées par des muscles y déclenche l'amputation réflexe. Ces In-
sectes réalisent ainsi, de toute évidence, 1l'adaptation articulai-
re autotomique la plus spécialisée,
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SUR L'EVOLUTION BIOLOGIQUE DANS LE GROUPE DES CYNIPIDES GAL-
LICOLES D'EUROPE OCCIDENTALE, (HYMENOPTERES, CYNIPOIDEA),
Roger FOLLIOT et P,L. MAILLET, Laboratoire de Biologie Générale,
Faculté des Sciences, Rennes, France,

Le groupe des Cynipides gallicoles est relativement trés homogéne du
point de vue de la morphologie externe et interne, Mais 1'étude détaillée des
cycles de développement et des aptitudes cécidogenes des divers représen-
tants du groupe, permet de déceler de nombreuses voies de diversification,

(1'intérét original de 1'aptitude cécidogene est de permettire de sair sur un
plan morphologique précis, une propriété physiologique, spécifique de 1'ani-
mal).

Les Cynipides les plus simples montrent une génération bisexuée annuel-
le, et quelques especes sont réduites aux ¢, Nous avons mis en évidence la |
tendance 3 1'établissement de 2 générations par an, dans 3 especes. Pour
Xestophanes brevitarsis cette tendance est faible ; elle est forte dans une po-
pulation géographiquement limitée de Xestophanes potentillae (La Rochelle,
France) ; elle est complétement réalisée chez Aulacidea pilosellae, espece
réduite aux ¢ . Ceci représente le premier fait de cet ordre A l'appui de
l'hypothése qui fait dériver 1'hétérogonie d'un cycle A 2 générations sexuées
annuelles, |

Chez les Cynipides hétérogoniques, les cycles de développement mon-
trent une complexité croissante dans les types suivants :

-Biorhiza pallida (pour une partie des individus)
-Pediaspis aceri

- Andricus trilineatus

-Neuroterus quercus baccarum (décrit par Doncaster)
- Andricus quadrilineatus

Ce dernier type atteint un degré de surévolution, caractérisé par la réa-
lisation au méme moment de 1'année, des galles des formes agame et sexuée,
se succédant cependant dans un cycle, et la tendance & 1'élimination de la
derniére forme,

D'autre part, des aptitudes cécidogenes différentes tendent A différen-
cier et & isoler géographiquement des races, parmi les espéces Xestophanes
potentillae, Andricus sieboldi etc..., ou permettent de saisir les clivages
spécifiques dans un méme genre, comme le genre Cynips,

L'hybridation expérimentale réalisée entre formes sexuées du genre \
Adleria avec des conséquences observables dans la forme agame, permet
de comprendre un des mécanismes par lesquels 1'Evolution du groupe s'est
réalisée.
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THE CHEMISTRY AND PHYSIOLOGY OF THE BRAIN HORMONE, Masatoshi
Kobayashi, Sericultural Experiment Station, Suginami-ku, Tokyo,

Japan.

In ordinary pupae of the silkworm, Bombyx mori, they emerged
as moths in 11-14 days after pupation, In contrast to the pupae
which were extirpated of their brains immediately after pupation,
in which no imaginal differentiation was observed for more than
40 days after pupation, although the operated pupae survived for
300 days. Such a pupa was called 'Dauer-pupa'. When a fresh brain
which was obtained either larva, pupa or moth was implanted into
the head of 'Dauer-pupa', it became an imago in 16-25 days follow-
ing implantation. Moreover, when each of 61 silkworms at the fifth
stage was implanted into 1ts abdomen 2 fresh brains obtained from
the larvae of the same age, and the abdomen was isolated at 2 hrs.
after pupation, 2 of the operated pupae became moths in 34-35 days
after operation. This could not be repeated when 10 larval brains
were implanted into each of 11 abdomens. From above-mentioned re-
sults 1t is concluded that in Bombyx, the hormone secreted from
brain initiates an imaginal difTferentiatlion by affecting the pro-
thoracic glands.

Glycogen content of normal pupa decreased with age, reaching
the minimum at the day before imagination, while that of the
'Dauer-pupa' kept continuously a high level for more than 120 days
following pupatlion, and oxygen uptake of the 'Dauer-pupa’' was less
in amount than that of the normal pupa. Electrophoretic pattern of
blood protein in the 'Dauer-pupa'’ coincided with that of normal
young pupa on account of the lack of brain hormone.

Following the histochemical views of neurosecretion of the
brain, the brain hormone was obtalned as crystal from some frac~
tions of the extract of isolated brains, by means of counter-cur-
rent distribution method and column chromatography. The chemical
character of gurified brain hormone was as follows: The melting
point was 148°C.; no ultra-violet spectrum was found; Iinfra-red
spectrum, paper and gas chromatograms were identified with those
of cholesterol; Liebermann-Burchard reaction was positive; gas
chromatogram exhibited only one peak; the melting point of acety-
lated pure hormone was the same as acetylated cholesterol; and the
melting point of the crystal and pure cholesterol mixture was de-
termined to be the same as that of the crystal alone. From the
foregoing chemical properties it was determined that the crystal
isolated from the brain was 1dentical with pure cholesterol.

When 0.02 ng. of each of pure cholesterols isclated from pupal
brain and purified from commercial reagent respectively was in-
Jected into each 'Dauer-pupa', about 40 days old, injected ani-
mals emerged as moths in 18-27 days following injection at 25°¢.
From the foregoing results it is concluded that cholesterol 1s one
of the most important principle of the brain hormone in an linsect,
Bombyx mori.

Crude brain hormone which was extracted by the method of sol-
vent treatment using methanol-acetone-~ether had two actions. The
first was its tropic action on the prothoracic gland and the sec-
ond was 1ts direct, synergistic action with ecdysone on inductlon
of metamorphosis.

Furthermore, the chemical property of the other active fraction
without inclusion of cholesterol, separating from crude extract of
the brain hormone was similar to that of Ichikawa & Ishizaki's ex-
tract. Therefore, 1t suggests that the brain hormone consists of
sterol and other chemicals.
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RATE OF INCORPORATION OF AMINO ACIDS INTO THE WEB PROTEINS
OF THE SPIDER ARANEUS DIADEMATUS CL. David B. Peakall, Dept, of
Pharmacology, State University of New York, Upstate Medical Center,
Syracuse, New York, U.S.A.

The rate of appearance of labeled amino acids in the web proteins of
Araneus diadematus Cl. is measured. The Cl1% alanine, C glucose or
radioactive web protein were fed orally to the spider. The wébs are di-
gested, the number of counts of radioactive disintergrations per minute
measured and the total nitrogen content of the web determined. Thus it is
possible to calculate the amount of incorporation of the labeled material that
has taken place. The same procedure was used for thread that had been
pulled from the spider. This method has the advantage that the time scale
can be altered at will. Using either method the experiment can be carried
out over a long period of time as the spider is not harmed. The effects of
drugs such as physostigmine (1 mg/kg given orally) which is known to in-
crease the production of thread and protein blocking drugs such as
puromycin (100 mg/kg) were examined.

The rate of production of web proteins was also studied at the glandular
level. Spiders with active glands (activated by pulling of thread), resting
and after being given drugs were examined. By slaughtering after various
time intervals and staining for nucleic acids and proteins it was possible to
follow the processes of production and secretion of web proteins. The rate
of incorporation of amino acids into the web proteins and the passage of this
protein to the spinnerets was studied more specifically by the use of autoradi-
ography.

A. Christiansen, R. Baum, and P. N. Witt: Changes in spider webs brought
about by mescaline, psilocybin and an increase in body weight.
J. Pharmacol. 136: 31, 1962.

P. N. Witt: Effects of atropine on spider's web building behavior and
thread production. Fed. Proc. 21:180, 1962.
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OBSERVATIONS ON THE BIOLOGY OF HYPOASPIS ACULEIFER CANESTRINI,
1885 (ACARINA; LAELAPTIDAE), A MITE APPARENTLY NEW TO NORTH

AMERICA. D.Keith McE, Kevan and G.D. Sharma, Dept. of Entomology
and Plant Pathology, McGill University, cdonald College P.0.,

Que., Canada.,

Hypoaspis aculeifer is a predatory mite known in Europe from
a variety of habitats, including soil. The species has now been
found in S.W.Quebec in soil and litter under maple trees. Rearing
was carried out in the laboratory under different temperatures
using a culture of Tyrophagus putrescentiae (Acarina; Acaridae) as
food. Various Collembola were also offered but successful rearing
was not achieved when these were provided. The external changes
in body setae and sclerites were observed during the life history.
Males are smaller than females which lay eggs singly. At 24°C,
egegs hatch in 24 hours and the adult stage is reached in approxi-
mately 12 days. At 179C, the mean duration of these periods are
50 hours and 17 days, respectively. At 11°C. eggs take 12 days to
hatch and the developmental period is prolonged. No oviposition
occurred at 80C, or less; transferred eggs incubated at 8, 4 and
09C, failed to hatch, but adults survived for more than a month at
the lowest of these temperatures.
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THE CAVE OPILIONIDS OF THE UNITED STATES. Clarence J, Goodnight
and Marle L. Goodnight, Department of Blological Sclences,

Purdue University, W. Latayette, Indlana.

Many species of oplilionids live in dark, humid situations;
thus they are often found In caves. While cavernicolous forms
are found among most groups, it appears that some types must be
much more genetically plastic. Among these latter, far more
troglobitic forms are found.

Within the United States and Mexico, members of all three
suborders of Oplliones are found. These are the Cyphophthalmi,
the Lanlatores, and the Palpatores. In thls region, tﬁe
cavernicolous forms are found mostly among the members of the
suborder Laniatores. Three familles are represented within thls
suborder in the United States and Mexlco, the Cosmetidae,
Phalangodidae, and Triaenonychidae. The family Phalangodidae
has the greater number of troglobites, with but one true cave
form known from the Triaenonychidae.

The adaptatlons to cave life conslist of such tralts as
reduction or even complete loss of the eyes, increased length
of legs, lighter color, and less sclerotization. A few species
show an increase In size In contrast to thelr related epigean
species. Little is known of the physiological adjustments of
these cave forms, but their structure and hablts appear to
Indicate greater susceptibility to drying than related epigean
species,

Within the United States, there appear to be four different
cave regions in which distinctive troglobites have developed.
The greater number of molst caves are found In the southeastern
states (Kentucky, Tennessee, West Virginia, southern Indiana,
etc.). In these caves, a number of true cave types have
developed, most of which are members of the family Phalangodidae.

A second reglion with cave opilionids is found among the caves
of central Texas. Here at least two distinct cavernicolous
phalangodids have evolved, one related to troglobites known
formerly only from the caves of northern Mexico.

The third region Is that of the caves of California. Here
other phalangodids have developed. The fourth area consists
of regjons of Montana and Idaho In which some distinct types
including the only known American cave triaenonychid are found.

A study of these cavernicolous forms has proved useful in the
development of zoogeographical concepts of arachnid distribution.
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INTEGUMENT OF TUNICATA, Jean E.A. Godeaux. Dept. of Zoology, State University
Elisabethville, Congo.

Integument is often characteristic of a zoological phylum or class.
It is especially the case for Tunicates, the tunic of which behaves as a
pseudo-mesenchym embedding various cells mostly of mesodermal origin,
widespread in a more or less dense secretion product or ground substance
covered with a thin layer, the cuticle. For a century, since the
investigations performed by SCHMIDT, and LOWIG and KOLLIKER, the tunic has
been classically regarded as a kind of animal cellulose.

In larvae, the tunic appears early from intra-epldermic yolk inclusions
missing in thin sheathed species (e.g. Doliolum). These inclusions are
glucidic and proteinic homogeneous large granules, lying beside the nucleus
and Golgi bodies:; epidermis is slowly exhausted and flattens. At the
beginning, celles are completely missing but invade secondarly the ground
substance.

The ground substance is heavily hydrated and its dry weight represents
less than 10% of the fresh weight in all the species investigated. Ground
substance is highly variable, mostly amorphous in lower Ascldiacea and
Thaliacea and fibrous in Stolidcbranchiata, It is difficult to get ground
substance devoid of nitrogenous compounds: e.g. in Ciona, No expressed in
proteins, would correspond to ¢.50% of dry weight of the tunic. Ten
different amino-acids were found by chromatography of acid hydrolysates,
but part of N, is probably bound as hexoseamine. The presence of
polysaccharides, both neutral and acidic, has been histochemically proved
with various reagents. Fibrous fraction is not wellknown yet: at least in
lower Ascidiacea, fibers seem to be only local condenseations of the
surrounding matter, histological tests being more intense at their level.

The tunic has a composition more complex than expected from the early
analysis¢ it i1s bullt of polysaccharic and proteinic fractions, in
varible proportions according to the species, more or less firmly bound
together: cellulose represents only a small part if eny. Investigations
are in progress.
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GENETIC CONTROL OF PIGMENTATION IN BOTRYLLUS SCHLOSSERI.
Armando Sabbadin,Institute of Zoology,University of Padua,Italy.

Four main pigments are involved in the pigmentation of the
z00ids of the colonial Ascidian Botryllus schlosseri : a blue
and a reddish pigment,primarily concerned with the ground color
of the animals;an orange pigment,preferentially arranged around
the oral and atrial siphons,and a purine pigment, which looks
yellow by transmitted,and silvery by reflected light.The latter
on the dorsal surface of the zooids is either dispersed or ar-
ranged into definite color markings, the intersiphonal bands
and the peristomatic ring.

All these pigments affect similar vacuolar blood cells,vherein
they are dissolved (the orange pigment), or present in granular
form (the blue, reddish and purine pigments).

Unlike the purine pigment,which is constantly present, the
three other pigments may be lacking. Their different combina-
tions, together with the color markings due to the purine pig-
ment ,make up many different color patterns,that once were consi-
dered as taxonomic characters.

Genetical analysis,still in progress,has so far proved that
a)the orange pigment shows a simple Mendelian inheritance, an
allele for the presence of the pigment being completely domi-
nant over the allele for the absence.-The blue pigment seems
also under genetic control.-As yet nothing is known about the
heredity of the reddish pigment;b)a series of three alleles at
a single locus,B1-B'Paccount for the two types of intersiphonal
band and for its abgence.There is a complete dominance of B
over B, and of both B_, and B, over b.-As to the Eeristomatig
ring, 1t is also contgolled %y allelic genes, the one for the
presence of the trait being dominant over that for the absence;
c) the three characters, orange pigment, intersiphonal bands,
peristomatic ring, are inherited independently.

Orange and blue pigments, if lacking,can be given to a colo-
ny through a short time parabiosis with another colony provided
vith them. Only single pigment cells pass from one to the other
colony during the parabiosis, but the blood of the donor main-
tains in the host the ability to build up the pigment cells and,
as to these pigments, the host slowly becomes indistinguishable
from the donor. Thus the host changes to a color chimera, that
in its origin does not differ from the red cells chimeras in
Vertebrates.
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ENDOCRINE SECRETIONS AND METALS IN THE GENERATION OF NEW TISSUE
IN THE GENUS EUDISTOMA.

Estees Potter Levine, Department of Biological Sciences,
San Jose State College, San Jose, California.

Tadpole larvae obtained from Eudistoma ritteri and Eudistoma
molle were retained in the laboratory in finger bowls of sea
water at temperatures ranging 7 - 10° C, Many were surgically
removed from the parental thorax, Swimming was not necessary
to initiate metamorphosis. These larvae were observed intact
and histologically for developmental changes.

Colonies founded by the settling and adherence of tadpoles
to the substrate were followed through the first, and sometimes
the second, budding., In Eudistoma ritteri the sexual and
asexual reproductive cycles are separate and seasonal. The
oozoold must pass through at least one strobilation, budding,
and regeneration before becoming sexually mature,

Zooids from sample colonies collected in the field were also
examined for manifestations of sexual and asexual reproductive
activity. In addition, about 1500 - 2000 of these were dried,
ashed, and spectrographically analyzed for Ti, V, and Cr which
is concentrated by these ascidians; monthly analyses were done,

"Synapoidin" (chorionie gonadotropins and follicle stimulating
hormone~-gonadal synegist) extracted from mammals was introduced
into the ambient sea water of finger bowls in which individuals
were undergoing metamorphosis, A drop or two induced these
slightly protandric tunicates to precociously develop testes
from the hermaphroditic gonad. Tunicate neural gland macerate
induced follicles on the ovaries of immature mice.

Strobilation and budding is under organized control. Internal
reorganization (physiological isolation) has taken place
before the segments have separated themselves from the esophageal
region of the abdomen, Regeneration requires the presence of
endocrine secretions and related metals,
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FURTHER STUDIES ON THE CYTOLOGY AND LIFE HISTORY OF THE ZOOXANw
THELIA, SYMBIODINIUM MICROADRIATICUM (FREUDENTHAL) . Hugo D,
Freudenthal and John J, lee, American Museum of Natural History,
New York, New York, C, W. Post College, Greenvale, New York, and
New York University, New York, New Yorke

In vivo and in vitro cytochemical studies have extended our
knowledge of the morphological features of the zooxanthella, Syme
biodinium microadriaticum (Freudenthal)e In periodiceacid Schiff
(PAS) and Gamori's trichrome preparations, the chloroplasts are
discoidal and enveloped by a PASw.positive sheath, The assimilae
tion body is also PAS-positive, During cystic division, one
daughter cell keeps the old assimilation body and the other
daughter receives a fibril around which a new body is built by
accretion as the fibril expands in length and folds over on
itself, The nucleus in hematoxylin preparations appears beaded,
but in phase and in Feulgen preparations the chromosomes are
clearly filiform, Mitotic figures have been studied,

Additional evidence has been obtained to substantiate the fore
mation of gametes or some other type of small reproductive body;
studies of Feulgen preparations of cells raised in vitro have
shown continuous stages leading from a cell with a large assimie
lation body and a single nucleus to a multinucleate cell with
roughly twelve nuclei, These nuclei are distinguished from veg=
etative nuclei by peripheral chromatin and a central Feulgenw
negative eridosome, During nuclear division, Feulgen~positive
granules are cast into the cytoplasm and persist after division,
All nuclei in tissue sections from a Pacific anemone were in late
prophase or in division, while nuclei in cystic cells from aw
zenic culture were generally found in interphase, The assimie
lation bodies in the anemone sections were much larger than those
in cells from culture,

* This work is being supported by N.S.F. Research Grant
G 16329,
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LIFE CYCLE AND MORPHOLOGY OF A KEW POLYMORPHIC ALLOGROMIID.
John J. Lee & Stanley Pilerce, Living Foraminiferas Iaboratory,
American Museum of Naturel History, New York, and Department
of Biology, New York University, New York.

The morphology of & polymorphic allogromiid (our strain NF),
reised in a monoxenic bacterized culture, has been studied. It
displays isomorphism similar to that reported for Allogromia
laticollaris (Armold, 1954). Organisms vary from ovold to
elongate bioral’Shepheardella-like’forms and to irregular poly-
oral organisms. One hundred randomly selected organisms meas-
ured 118 n + 50.54 (range 56-385 p) in length and 99 p & 39.34
(range 35-385 m) in width. Most orgenisms were multinucleate
and diploid. The number of nuclei in thick sections of 250
fixed and stained organisms averaged 8.9 + 6.3 (range 1-k0).
Only 13 were mononucleate.

The organisms 1s colorless, unlike A. laticollaris and A.
ovoidea. Like A. laticollaris, it has & well-developed collar
and peduncular sheath, The test wall is yellowish and stains,
as does the collar, for polysaccharide in PAS preparations.

The outer collar is raised from the surface of the organism and
varies in width from 2 to 3 times the diameter of the
peduncular sheath and outer collar.

In fresh monoxenic cultures the majority of organisms were
"Shepheardella-like" and reproduced by binary fission. As
cultures aged "Allogromia-like"” forms, giant forms (300-400p),
and polyoral forms became more frequent. Three types of
budding have been observed. Schizogony is rare. KNo evidence
for sexual reproduction has thus far been cbtained.
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ULTRASTRUCTURE DU TISSU LARVAIRE DES DEMOSPONGES

Claude Lévi, Laboratoire de Biologie générale,
Faculté des Sciences, Strasbourg, France,

L'étude, au microscope électronique, de plusieurs
larves de Démosponges, amphiblastula d'Oscarella et
parenchymella de Mycale, Ophlitaspongia, Halichondria
et Adocia, avant et aprés la métamorphose, apporte
diverses précisions nouvelles sur la structure lar-
vaire des Spongiaires.

Chez toutes les espéces étudides, dont les caracté-
res cytologiques sont tres divers, les cellules fla-
gellées périphériques ont deux centrioles, perpendicu-
laires, apicaux, juxtaposés comme chez Oscarella ou
Mycale, ou éloignés, comme chez Halichondria. On
n'observe pas de rhizoplastes, mais des racines ci-
liaires, simples ou doubles et obliques, un appareil
de Golgi de type parabasal, surtout chez Oscarella.,
Halichondria a des cellules flagellées i noyau en-
capuchonné dans une enveloppe fibrillaire, qui s'é-
tend en cdne apical et se trouve en contiguité avec
le centriole flagellaire,

A la métamorphose, les flagelles sont entiérement
résorbés dans le cytoplasme.

Sous la couche de cellules flagellées, le mésen—
chyme des parenchymella est toujours riche en colla-
géne, dont le diamétre des fibrilles et leur pério-
dicité varient avec l'espdce. Toutes les cellules du
mésenchyme ont une structure microvésiculaire, sans
formations ergastoplasmiques élaborées, avec nombreux
ribosomes groupés et généralement dictyosomes denses,
juxtanucléaires. Elles paraissent toutes pouvoir
fonctionner comme fibroblastes, a 1l'exception de cellu
les a grosses vacuoles, dont l'origine est encore
inconnue.

Les larves de Mycale et d'Adocia ont des silico-
blastes, sans caractéres cytologiques particuliers.
Dés le stade larvaire, les spicules s'élaborent sous
forme de baguettes protéiniques, qui s'étendent entre
deux ou plusieurs trés grands vacuoles terménales,
ou se produit la croissance spiculaire.

Au début de 1la métamorphose, on constate simulta-
nément, la résorption flagellaire et les déplacements
des pinacocytes primaires, qui proviennent du mésen-
chyme interne ou postérieur. La jeune éponge fixée,
sans types cellulaire supplémentaires, contient les
restes de nombreuses cellules vacudlisées, dans sa
fraction supérieure.
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TWO PHYLOGENIC LINES IN THE COELENTERATES FROM THE VIEWPOINT
OF THEIR SYMMETRY. Tohru Uchida, Zoological Institute, Faculty
of Science, Hokkaldo Unlversity, Sapporo, Japan.

The symmetry must be dlscussed not only on the adult mor-
phology, but also on embryologlcal process. In this respect,
the Hydrozoa and Scyphozoa are radially symmetrical, but the
Anthozoa are bilaterally symmetrical. The primitive planulold
form possively differentiated into two forms, one with radial
symmetry and the other with bilateral symmetry, both pelagic
in the earlier stage and borrowing in sand in the later stage.
The primitive form of Hydrozoa seems to be a Hybocodon-like
hydroid and the primitive form of Anthozoa seems to be a Ceri-
anthus-like polyp.
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THE CONTRACTION BURST PACEMAKER SYSTEM IN HYDRAS. C. B.
McCullough, Dept. of Biology, Yale University, New Haven, Connecticut,
U.S.A.

Under constant conditions, individual hydras (Hydra littoralis; H. pirardi)
show bursts of longitudinal muscle contractions. These occur every 5-10
min and reduce the polyp to a tight ball., Each burst lasts 30-60 sec.
Electrophysiological recording shows large (30 mv), slow (250-500 msec),
compound potentials occurring prior to each coordinated contraction. They
are conducted non-decrementally at about 20 cm per sec. Each burst con-
tains a characteristic number of pulses (5-7 in H. pirardi; 12-15 in H.
littoralis). The firing is patterned: intervals between potentials are short-
est in mid-burst and remain proportional despite variation in burst duration.
Similar patterned bursts, lasting 5-10 sec and containing fewer impulses,
occur with individual tentacle contractions. Single electric shocks elicit
single contractions, not a burst.

A light flash (maximum effective wave length shorter than 500 my) as
brief as 0.2 sec given to a dark-adapted animal during the interval between
any two burst pulses, may halt the burst. Partial blocking is produced by
stimuli of reduced intensity. When 10-15 consecutive bursts are so blocked,
the burst initiation rate rises. Blocking thresholds also rise and eventually
a vigorous burst occurs in spite of the inhibitory stimuli, Burst frequency
then returns to normal levels.

Blocking experiments with localized illumination show that the contrac-
tion burst pacemaker is within the sub-hypostome tentacle base region in
normal animals. Extirpation of this region at first blocks contraction bursts
entirely; subsequently they reoccur but at a greatly reduced frequency, a ten-
fold drop to about 2 bursts per hour. Such "decapitation" also eliminates the
contraction response to sudden shaking (see Rushforth et al, 1963).

Termination of bursting is the initial phase of a dark-adapted animal's
characteristic behavioral response to light. When a light is turned on,
spontaneous contractions cease and the polyp extends to twice its resting
"dark' length. After 3-5 min the extension ends, either in locomotion with
tentacle attachment and a somersault (typical in animals starved for 2-3 days)
or in a contraction burst. Bursts then reaccur frequently, so that the burst
frequency doubles. These responses to illumination will be illustrated with a
short time-lapse motion picture.

Contraction bursts of well-fed H. littoralis, kept under conditions
approximating their natural environment, show a frequency of 8-12 per hour
during daylight. At night the rate declines to 4-6 per hour. When starved,
overall contraction burst frequency gradually declines.

Contraction bursts are one of the most obvious features of hydra
behavior. They are significant biologically in that they give frequent inter-
mittent sampling of the space around the polyp. The burst is also an
integral part of locomotion and of light orientation. The specific conducting
pathway for these potentials has not been established. The nerve-net may not
be involved, as there is a second conducting system, the ''rhythmic
potential' system (Passano and McCullough, 1962), in these animals. The
latter is believed to control contraction burst initiation. While the
characteristics of the potentials suggest intermuscular rather than neuronal
transmission, it is believed that the burst pacemaker is neuronal.
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SUR LA PHYLOGENESE DES SIPHONOPHORES.
Eugéne LELOUP, Inst. r. Sc. nat., 31, rue Vautier,
Bruxelles 4, Belgique.

Chez tous les Siphonophores,le développement de 1l'oeuf
fécondé est identique jusqu'au stade Planula.

Chez les Physophorides, une cavité apparait au pble ab-
oral; elle forme le flotteur. Un étranglement annulaire le
sépare de la région orale qui devient le gastérozoide pri-
maire. Dans une telle larve, Siphonula, la région moyenne
s'allonge en une tige verticale (hydrosome) qui donne nais-
sance a deux zones superposées de bourgeonnement: la supé-
rieure = nectosome et l'inférieure = siphosome. La cavité
gastrovasculaire du siphosome se poursuit dans celle du
nectosome suivant un axe rectiligne.

Chez la Calyconula des Calycophorides, le flotteur ne
se forme pas. Une cloche larvaire, organe mésogléique
massif, nait avant l'apparition des zones proliféres. Sur
la tige, & la base de son somatocyste, bourgeonne le pédon-
cule de la premiére cloche définitive.

Chez les Prayomorphes, & cloches identiques et plus ou
moins nombreuses, il s'allonge. Il butte contre la cloche
larvaire; la masse inerte de celle-ci le fait dévier laté-
ralement. La cavité gastrovasculaire de l'hydrosome se
brise; celle du siphosome continue, en sens inverse, dans
celle du pseudonectosome.

Chez les Diphyomorphes, la cloche larvaire devient ra-
pidement trés active. La vitesse de la croissance et le
dynamisme des premiéres cloches (larvaire et définitives)
entrave l'accroissement de l'hydrosome au-dessus des cor-
midies; il ne se forme pas de pseudonectosome. La zone de
bourgeonnement des cloches définitives, trés actives, hété-
romorphes et en nombre réduit, se cantonne au sommet du
siphosome, & la base du somatocyste larvaire d'abord et de
la cloche supérieure ensuite. Elle représente, en réduc-
tion, le nectosome des Physophorides.
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IE COLIOBLASTE DES CTENOPHORES : ULTRASTRUCTURE, SIGNIFICATION
Raymond Hovasse et Pierre de Puytorac. laboratoire de Zoologie,
Faculté des Sciences, Clermont-Ferrand, France.

Le colloblaste, élément caractéristique de 1'épithélium des
tentacules, dans le phylum des Ctenophora, étudié au microscope
optique par Chun (1880), R.Hertwig (1880), Samassa (1892),
C.Schneider (1902), Abbott (1907), T.Komai (1922), R.Weill (1935),

est imparfaitement connu. Nous cherchons & combler cette lacune
par la microscopie électronique, chez Pleurobrachia pileus Fleming,

On sait que le colloblaste mir comporte un hémisphdre réputé
collant, la collosphdre, fixé & 1l'axe des tentacules par deux fi-
laments, dénommés, l'un axial, l'autre spiral.

Nous démontrons que ce colloblaste est bien une cellule; que
les "grains éosinophiles" de la périphérie de la collosphdre sont
liés chacun, par un tractus fibreux, au "corps sphéroidal", qui
centre celle-ci. Ce corpe est encastré & l'extrémité distale du
noyau cellulaire, lequel, & partir de 1a, s'effile, entouré d'une
mince couche cytoplasmigue, vers l'axe du tentacule : c'eat{ lui
qui constitue le filament axial.

Le filament spiral est un tube cylindrique plein, de 0,5 u de
diamétre, issu du corps sphéroidal, et qui rejoint l'axe du ten-
tacule en décrivent des spires autour du filament axial. Intracel-
lulaire au niveau du corps sphéroidal, mais dans un puits cyto-—
plasmique, i1 se dégage ensuite de la cellule, en apparence toute-
fois : il reste, en effet, entouré d'une membrane, en continuité
avec celle de la cellule : pendant tout son parcours, il reste
donc intracellulaire.

D'autre part, la membrane qui le relie & la cellule se replie
en un systéme de 6 & 10 cr8tes longitudinales, paralldles entre
elles et disposées du c8té tourné vers le filament axial.

Ces crétes, hautes d'un demi micron, indiquent une forte dissyme-
tite structurale qui peut expliquer la disposition spirale du fi-
lament et une élasticité possible.

Les colloblastes se forment par groupes de 6 & 8, recouverts
chacun, ainsi que 1'a vu Schneider, par une grosse cellule cou-
vercle, tres riche en chondriome et ergastoplasme, et qui dispa-
rait & maturité. Ils en sont séparéds par les '"grains brillants"
des auteurs, sphires labiles, a contenu clair et dont l'origine
nous échappe.

Le filament spiral parait résulter de la modification d'un
flagelle interne, ainsi que 1l'indiquent les deux faits sulvants :
Dans un cas anormal, nous avons trouvé, au milieu de colloblastes
achevés, une cellule non transformée, avec un long flagelle typi~-
que, en rapport avec un cinétosome aussi typique, accolé au noyau.
D'autre part, dans de jeunes filaments spiraux, nous avons trouvé
des fibrilles périphériques, & demi estompées, mais vraisemblable-
ment au nombre de 9. Il semble ainsi que le filament spiral soit
un flagelle transformé, et que, par suite, le corps sphéroidal
soit un centrosome.
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DIGESTION IN TRICLAD TURBELLARIA, J. B. Jennings, Department
of Zoology, The University, Leeds 2, England.

Digestion in the triclad Turbellaria has previously been
believed to be entirely intracellular, following phagocytosis
of food particles by columnar cells of the gastrodermis.
Histochemical techniques for the demonstration of proteolytic
enzymes, however, show that in both aquatic and terrestrial
triclads there is in fact a certain amount of extracellular
proteolysis in the gut lumen before the food is phagocytosed.
The protease responsible for this lumen digestion has been
identified as an endopeptidase of the cathepsin C type secreted
by "sphere cells" of the gastrodermis. These "sphere cells"
have previously been regarded as protein reserves.

Intracellular digestion, traced by histochemical methods, is
effected by an endopeptidase similar to that produced by the
"sphere cells"; varlous exopeptidases of which one, leucine
aminopeptidase has been identified; a lipase; and unidentified
carbohydrases. All these enzymes are secreted from the
cytoplasm of the columnar cell into the food vacuoles, the
endopeptidase being the first to appear and then gradually
being replaced by the others. Acid phosphatase can be demon-
strated in both cytoplasm and food vacuoles in the earlier,
endopeptidase, stages of intracellular digestion; this 1s
replaced by intense alkaline phosphatase activity during the
later stages.
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SOME HYDROLYTIC ENZYMES IN TWO DIGENETIC TREMATODES.

D. W. Halton, Department of Zoology, The University, Leeds 2,
England.

Biochemical and histochemical techniques have been used to
identify some of the hydrolytic enzymes in the digenetic

trematodes Haplometra cylindracea.Z., and Fasciola hepatilca L.

Biochemical techniques demonstrate the presence of a protease,
a dipeptidase, a lipase and acld and alkaline phosphatases in
both these animals.

Histochemical methods show the presence of non-specific
esterase in the suckers and associated gland-cells of
H.cylindracea, indicating the possibility of extracorporeal
digestion. erocrine secretion of esterase has been observed
in the intestine of both flukes and there is evidence that the
resulting extracellular digestion of foodstuffs is continued
and completed in the gastrodermis. Merocrine secretion in
F,hepatica is accompanied by strong acid phosphatase activity.

The vitellaria in both species contain leucine aminopeptidase,
alkaline phosphatase and lipase and it would appear that these
structures are centres of intense metabolic activity.

The excretory duct walls in F,hepatica possess much alkaline
phosphatase and it is suggested that here this enzyme is linked
with selective carbohydrate absorption from the animal's
excretory system.
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CONSIDERATIONS SUR LA REPRODUCTION DES SANGSUES DU GENRE TROCHETA.
Roger Husson, lLaboratoire de Biologie Animale et Générale, Faculté
des 3

8 Sciences, Dijon,France.

Le genre Irocheta désigne des sangsues appartenant au sous-or-
dre des Pharyngobdelles, Il comporte cinq espdces dont deux seule-
ment ont été observées i plusieurs reprises et par différents au-
teurs ce sont 1

Irocheta subviridis Dutrochet récoltée en France (d'ou elle fut
décrite), Angleterre, Belgique, Luxembourg, Italie et peut-8tre
Autriche.

Irochetsa bykowskii Gedroyc signalée en Pologne (Carpathes d'ou
elle fut décrite) et dans la plaine roumaine ainsi qu'en Autriche,
Suisse, France, Belgique, Pays-Bas et Angleterre,

Dans ces trois dernires années nous avons pu récolter ces deux
espdces en Bourgogne., En France, & l'oppoaé de 1'Angleterre, T,
subviridis n'est pas trds fréquente n'ayant &té capturde jusqu!
alors que dans 8 stations, nous avons trouvé 3 autres stations
(une en 1960, une en 1961, une en 1962). Quant 2 I. bykowskii elle
est vraiment rare puisqu'elle n'était connue qu'aux environs de
Lyon, nous 1'avons rencontrée en 1961 et 1962 prés de Dijon.

Un des intér&ts majeurs de ces récolies réside dane les préci-
sions que nous pouvons apporter sur 1'époque de reproduction de
ces Sangsues qui semblait mal connue.

On sait que chez les Hirudinées la maturité sexuelle se révdle
par l'apparition d'un clitellum et que la fécondation ¥y est hypo-
dermique par implantation de spermatophores. On ne peut alors ju-
ger avec précision de la période de reproduction de ces S sues
qu'en rencontrant des individus b clitellum bien différencié ou
portant des spermatophores ou des ecicatrices d'implantation de
spermatophores,

Ayant pu récolter d'une part & la fin de février 1961 et en
marg 1962 des T, subviridis avec clitellum bien différencié et
avec traces d'Implantation de spermatophores et d'autre part a
la méme époque des T, bykowskii avec clitellum et un exemplaire
encore porteur d'un spermatophore implanté dans ses téguments nous
pouvons affirmer que sous nos latitudes la reproduction des Tro-
cheta se fait & la fin de 1l'hiver.
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DONNEES NOUVELLES SUR LA REPRODUCTION DE COCCIDIES EXTRA-
CELLULAIRES PARASITES D'ANNELIDES POLYCHETES. Emile Vivier,
Institut de Zoologie, Faculté des Sciences, Lille, France.

L'annélide Polychdte Neréis diversicolor O. F. M. héberge
dans son coelome une Cocecidie, Eucoccidium durchoni (Vivier 1961)
dont le développement est toujours extracellulaire. L'étude de la
reproduction de ce parasite est intéressante A plusieurs égards:
elle révele des faits nouveaux et apporte des précisions sur cer-
tains points mal éclaireis ou controversés. Les principaux résul-
tats de cette dtude ont trait aux points suivants : corrélation
avec le cycle de 1'h8te, évolution des gamontes, cytologie des
divisions nucléaires.

Dans la nature la Coccldie n'est jamais présente chez les
vers immatures, mais seulement chez des vers en cours de matu-
rité sexuelle, quel que soit leur sexe. L'apparition du parasi-
te, sa croissance, sa gamogonie et sa sporogonie vont de pair
avec la maturité de 1'h8te ; cette évolution peut 8tre déclen-
chée par les diverses interventions expérimentales qui comman-
dent la maturité sexuelle chez les Néréidiens (ablation cervi-
cale par exemple).

Si une reproduction végétative n'a pas été rencontrée et pa-
rait absente du cycle, la reproduction sexuée se déroule en pré-
sentant un phénomdne nouveau : 1l'exuviation des gamontes. A un
moment préeis de leur évolution les gamontes se débarrassent
d'une enveloppe externe ou exuvie. Pour le gamonte mile, le phé-
noméne a lieu au moment de la poussée des flagelles des gamdtes
méles en formation ; pour le gamonte femelle, 1l précéde de peu
la fécondation et permet ainsi la libération de 1'individu qui
est le gaméte femelle véritable. I1 semble qu'au cours de cette
opération ait lieu, pour le gamonte femelle, la libération d'une
substance qul attire les gamétes m@les libres dans le milieu.

La multiplication des noyaux au cours de la gamétogénése mf-
le comme au cours de la sporogonie, se fait suivant des mitoses
coccidiennes classiques ; le seul stade de métaphase typique qui
soit détecté apparait aprés la fécondation, au cours de la lére
division du noyau de l'oocyste, division qul est considérée com-
me réductionnelle. Contrairement & ce qui a été signalé pour
d'autres espdces, le noyau du gaméte femelle ne semble pas subir
de modifications avant la pénétration du gaméte mfle. Les pre-
miers stades de la multiplication nucléalre dans le gamonte mfle
peuvent €tre distingués des premiers stades de la multiplication
nucléaire dans 1'oocyste par le fait que, dans le premier cas
seulement, subsiste longtemps la trace du gros noyau du tropho-
zoTte, de m8me que le caryosome ne s'y réduit que trés progres-
sivement.
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INDUCTION OF MALES IN A USUALLY PARTHENOGENETIC ROTIFER,
Helene N. Guttman and Aimlee D, Laderman. Haskins Labora-
tories, New York City, U.S.A. and Dept. of Biology, Univer-
sity College, New York University, New York 53, N.Y., U.S.A.

Our laboratory cultures of Brachionus rubens had repro-
duced parthenogenetically regardless of whether they were
maintained in the dark or if they were offered a variety
of day lengths, sharp changes in incubation temperatures,
or changes in food supply.

Males are produced in these cultures after they are ex-
posed to short light periods (less than one hour) after
prior prolonged incubation in darkness.

There is a refractory period following the appearance
of males during which male production could not be induced.

Appearance of males as a biological rhythm, interrupted
by usual laboratory cultivation, is discussed.
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THE FEMALE UROGENITAL ORGANS OF PRIAPULUS CAUDATUS LAMARCK. Arne
Norrevang, Inst. of Comp. Anatomy, Univ. of Copenhagen, Universi-
tetsparken 3, Copenhagen, Denmark.

The ovary proper of Priapulus was correctly described by Ehlers

§1862g and Apel (1885), and the excretory organs by Moltschanov
1908) and Liling (1940), however, the anatomical interrelations

of these systems were never correctly stated. The ovary consists
of flat ovarial sacs reaching between the oviduct and a pseudmesen-—
terium. They are set at an angle to the oviduct, into which they
open through a labyrinthic system of septa with single-layered epi-
thelium. The ovarial sacs likewise have a single-layered epitheli-
um, and a basement membrane (a glycochelix) separating i1t from the
coelom. The wall cells of the ovarial sacs are provided with a
strong flagellum, the multiple rootlets of which reach the basement
membrane, and a varying number of microvilli, through which a live-
1y micropinocytotic activity seems to take place. The wall cells
appear to be oogonia. Any one of them may loose its flagellum and
microvilli, and as oocyte growth commences it bulges out into the
coelom. Finally, the oocyte is found hanging on the outside of the
ovarial sac, attached to the ovarial sac only by one or two of the
wall cells, which form a sort of shallow cup. In the initial sta-
ges of ovulation, the mature oocytes hydrolyse their way into the
Tumen of the ovarial sacs through the cup cells, which disintegra-
te. Many oocytes were seen sitting as plugs in the holes in the
walls of the ovarial sacs, but the rest of the ovulation mechanism
remains unknown.

The oviduct sends a spout into the nephridial sacs or the ro-
stral parts of the excretory duct. The rather spaceous nephridial
sac may be subdivided into several sacs. The solenocyte trees open
into these sacs and hang freely into the coelom delimited from the
latter only by a glycochelix. The solenocyte trees ramify into se-
veral generations of branches, the solenocytes proper being situa-
ted terminally. Bach solenocyte is provided with a flagellum and
a large number of microvilli, all of which extend far down the
branch generations. Before reaching the nephridial sac the materi-
al excreted passes between opposed brush borders in a septate so-
called filtering pad. The wall cells of the nepridial sace are al-
so provided with a brush border. In some individuals the excretory
duct was seen to function in its rostral part as a bladder together
with the nepridial sacs. The caudal part, which runs through the
muscle layers of the body wall, is always narrow with a high epi-
thelium arranged on septa and provided with a sphincter.

Between the branches of the solenocyte trees, amoebocytes which
are strongly PAS-positive, were observed to disintegrate, their
contents of PAS-positive substances spreading diffusely into sole-
nocytes and cells of the wall of the branches. This process was
also observed in ultrathin sections. The walls of the nephridial.
sacs and the excretory duct show a very strong alkaline phosphatase
reaction. As there are only fenestrated cellular membranes between
solenocytes and wall cells in the solenocyte 'tree, coelomic fluid
may diffuse rather unimpeded through the glycochelix into the lumen
of the solenocyte trees, and reabsorption may take place in the
nephridial sacs and the excretory duct.

References: Apel, W.,1885: Zeitschr. wiss. 2Zool., 42:459-529;
Ehlers, B., 1862: ibid., 11:205-252; Iiling, K.H., 1940:ibid.,

153:136-180; Moltschanov, L.A., 1908: Bull.Acad.Imp.Sci. St-
Petersbourg, VI.Ser.Tome 2, v0l.1:957-967.
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PROTRACTION AND RETRACTION OF OPHIUROID TUBE~-FZET. Jere
Woodley, Dept. of Zoology, University of Oxford, England.

In the water-vascular system of ophiuroids, the absence
of tube-foot ampullae comparable to those of asteroids is
striking. Perhaps because the tube-feet are not important
in locomotion and because they may show only slight changes
of shape, protraction mechanisms have not hitherto been
investigated.

Histological examination of nine genera of ophiuroids
has shown that the foot musculature, although entirely
longitudinal, is more or less differentiated into two
systems, proximal and distal. The proximal one, which is
in that part of the tube-foot within the arm, is the
functional equivalent of the ampulla of other classes of
Echinoderms, antagonistic to the longer muscles which
retract the foot.

When the foot retracts, the expansion of the "ampuylla® is
limited by the surrounding ossicles. The full retraction
of long feet is obtained in many species by forcing excess
fluid into the radial water canal. The elastic reaction of
the canal forces water back into the foot at the first stage
of protraction. In these animals, the valve which otherwise
maintains pressure within the foot is equipped with muscle
fibres which can open it. Cecondly, the radial canal is
partitioned by muscular sphincters so that each pair of
tube-feet can operate independently.

The histological details of these systems illustrate
differences in the capabilities of tube-feet from different
regions of an arm or in different species. Some ophiuroids
whose tube-feet are able to extend considerably have further
modifications to deal with the extra hydraulic fluid
expressed from the tube-feet on retraction. The radial
canal segments may themselves be capable of grest inflation,
or vesicles accessory to the canal may expand into special
cavities in the vertebral ossicles.

It is suggested that the basic ophiuroid protraction
device may have been present in their somasteroid ancestors.
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FACTORS CAUSING VARIATION IN THE STATOBLASTS IN LOPHOPODELLA,
Shuzitu Oda, Biological Leboratory, St, Paul's University, Tokyo,
Japan,

Statoblasts are a kind of bud formed asexually in freshwater
Bryozoa and their characteristics are very important for the
classification of freshwater Bryozoa, Variation in these charac~
teristics is very common, Hitherto, however, the problem of the
factors which determine the variatioh of the statoblasts has not
been solved experimentally, because it 1s very difficult to rear
a colony of freshwater bryozoans for a long time under laboratory
conditions,

Recently we made studies on the variation of the statoblasts
of Lophopodella carteri occurring in Japan, We observed a re-
markable tendency for the number of spines at both ends of the
statoblest, as well as its shape, to change with the seasons in
nature, Therefore, in order to investigate the influence of
temperature on the formation of the statoblast, we attemped to
rear colonies at various temperatures such as 30°, 25°, 20°C and
others, and succeeded, at last, in rearing colonies undar such
conditions, Zooids germinated from the statoblasts and colonies
grown from them were attached to a glass slide and were reared
in a small glass aquerium which was kept in a large aquarium
thermostatically controlled at a given temperature, The water
in the small aquarium was replaced every day with fresh pond
water rich in floating flagellates, which are food for bryozoans,

Our experimental results proved that there is a remarkable
correlation between the temperature of the water in which the
colonies were kept and the number of spines on the statoblasts
formed in those colonies, That is, at higher temperatures the
number of spines is fewer, definitely increasing with decreasing
temperature, Also, measurements showed that, as the temperature
is decreased, the lengths of both axes, long and short, of the
whole statoblast increase, and the value of the ratio between
the two axes becomes gradually smaller, Thus there is a tendency
to change shape from spindle to ellipse to square with decreasing
temperature, Statoblasts nearly circular in shape and bearing
large numbers of spines along the entire border were released
from colonies kept at 10°C, Moreover, it was shown that the
temperature-sensitive time in the developing statoblast is before
its disciform stage,

As to any hereditary tendency in the variation of the stato-
blasts, we had no clearly indicative results, However, in ad-
dition to the above observations, it was noted that the number
of spines on the statoblasts released from old colonies was some-
what larger than that released from relatively younger colonies,
when they were reared at the same temperature, especially at
lower tempersatures,
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Observations on the snails drilling young bivalves of Tapes
philippinarum. Choi, Ki Chul, Dept. of Biology, College of
Education, Seoul National University, Seoul, Korea,

The present observations on the perforation bored into
young bivalve Tapes philippinarum (less than 2mm in shell
length) by borIng snails were conducted at Sun-Jae Island in
1960 and IN-CHON Harbor in 1962.

l. Young bivalves of the species which were left with
bored holes in them were found both in IN-CHON Harbor and
Sun-<Jae Island.

2. The location of the holes in the vales of the young
bivalve varied widely, while the holes of the adult bivalve
were located at relatively difinite position in the valves.

3« The author realized that the holes are bored by a
species of snails that have radulas, for the inner diameters
of the holes were much smaller than their outer diameters,

be The size of the holes in the valves of young bivalve
was much smaller than those holes bored in adult valves. The
minimum size of the holes was only 7.5 micron in diameter.

Se The author considered that the boring snail is
Natica severa that is found abundantly in IN-CHON Harbor and
Sun<Jae Island and that this snail is the only species found
in the particular areas and performs the above mentioned
behavior. The author could confirm experimentally the snail

drilling young bivalves of Tapes philippinarum,
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THE FILTER FEEDING MECHANISM OF BIVALVES, A CONSTANTLY
WORKING ENGINE OR A CONTROLLED BEHAVIORAL ACTIVITY ?

By CARL SCHLIEPER (Institut fiir Meereskunde,KIEL,Germany)

A considerable number of marine invertebrates
employ a filter mechanism for obtaining minute food parti-
cles from the surrounding medium. Many details of how
these filtering mechanisms work are carefully analysed. But
we know very little about an eventual regulation of the
filtering rate in relation to the food contents of the ex-
ternal medium. The investigators mostly assume " steady
feeding rates ". I cannot believe that such a feeding
habit would be very economically. We therefore have inves-
tigated the feeding mechanism and behavior of the mussel
Mytilus edulis in this relationship (SCHLIEPER, KOWALSKI,
FLUEGEL, THEEDE, "Kieler Meeresforschungen" 1956-1963).

We have measured separately the cilial beating of
the gill epithelium, the pumping rate and the filtering
rate under various conditions. We observed that those
three activities change very quickly in response to alter-
ations of the external medium. In each moment the absolute
rates are depending from cellular and nervous reactions,
stimulations and inhibitions. This is valid as well for
the ciliary activity of isolated gill pieces as for the
behavior of whole animals. Starving intact mussels in pure
food free sea water display decreasing pumping and filter-
ing rates together with & smaller opening of the valves.
Mechanical stimuli, by touching or moving the mussels or
by an incipient water current, immediately cause a tempo-
rary broader opening of the valves and a considerable in-
crease of the pumping and the filtering rates, lasting one
to several hours. Feeding of the mussels, for example by
addition of soluble nutrients (as glucose etc.) to the ex-
ternal medium, induce longlasting increases of the pumping
and the filtering rates.

These results mean, that Mytilus, a very common
bottom living filter feeder, can indeed regulate efficient-
ly and purposefully the working of its feeding mechanism
in relation to the food contents of the sea water.
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ETUDE EXPERIMENTALE DE LA REGENERATION DU TENTACULE OCULAIRE
CHEZ ARION RUFUS. Monigue Chétail, Laboratoire d'Anatomie com-
arée, Faculté des Sciences de Paris, France,

L'étude histologique préliminaire a montré que le régénérat
comporte 2 feuillets, un exoblastime et un endoblastime, qui
diffdrent par leur origine, leur mode de division et leurs déri-
vés. Pour confirmer ces résultats, une étude expérimentale a été
entreprise dont voici les conclusions :

Des injections de colchicine et de bleu trypan administrées A
des Arion en cours de régénération provoquent une crise caryocla=-
sique dans l'exoblastdme ol les mitoses amorcées dégénerent en
pycnoses, Si lton poursuit les injections durant la morphogéndse,
la régénération des organes sensoriels est inhibée ou pour le
moins déficiente : 1l'oeil et les organes olfactifs régénérés pro-
viennent donc bien des mitoses de 1l'exoblasteme, Par contre,
1'absence d'action mitoclasique de la colchicine et du bleu try=-
pan sur l'endoblast®me est un argument en faveur de l'amitose
comme mode de multiplication cellulaire dans ce feuillet, argu-
ment qui est renforcé par la morphologie des noyaux et l'opinion
analogue émise par plusieurs auteurs au cours de la régénération
de divers tissus dans d'autres groupes,

De 1'encre de Chine et des colorants vitaux (carmin et bleu
trypan) injectés a des Arion en cours de régénération tentacu-
laire mettent en évidence les propriétés d'athrocytose de cer-
taines cellules de l'endoblastime (macrophages et histiocytes).
Par contre, jamais les cellules de l'exoblastéme n'athrocytent
les colorants vitaux : il ne s'agit donc pas de cellules histio-
cytaires,

En soumettant le tentacule 3 des traumatismes divers, imaginés
grice au mode de rétraction de cet organe, on peut obtenir sépa=
rément chacun des 2 feuillets du blast®me, rendant ainsi évidente
1'origine de chacun d'eux : l'exoblastéme provient par mitose de
1'épiderme cicatriciel; 1'endoblastdme provient de la mobilisa-
tion aous l'exoblastéme et de la diwision directe des cellules
émigrées des tissus 16sés par l'ablation tentaculaire, & l'excep-
tion de 1'épiderme.

En résumé, dans l'exoblastdme la mitose joue un r8le prépon-
dérant et la morphogéndse est limitde 3 ce feuillet, il s'agit de
régénération par épimorphose; au contraire, dans l'endoblastdme
il y a remodelage des parties anciennes et la morphogénése s'ef-
fectue grice 3 une réutilisation des éléments histologiques récu-
pérables, il s'agit de régénération par morphallaxis.
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THE REPLACEMENT OF THE MOLLUSCAN RADULA. N.,W. Runham, Dept. of
Zoology, University College of North Wales, Bangor, Caerns.

Many theories have been propounded to account for the
replacement of the worn out molluscan radula. It is generally
agreed that the radula is probably:- secreted by the odonto-
blasts, altered chemically and physically by secretions from
the superior epithelium of the radular gland, is replaced
continually, moves forwards continually into the buccal cavity,
and is eliminated in some way. In a recent paper the author
has determined the rate of radula replacement in Lymnaea
stagnalig (2.9 teeth rows/day), and this work has been
extended lately to 3 other species (Littorina littorea, Helix
aspersa, and Arion ater) by K. Isarankura working in this
department .

Subsequent work by the author has been concerned with the
mechanism of replacement using tritiated thymidine to label the
nuclei of the radular gland epithelia, it has been shown that
adjacent to the odontoblasts there is a proliferation zone
giving rise to the superior and inferior epithelia. The
superior epithelium moves forward at the same rate as the
radula, but the inferior epithelium does so initially at a
quarter of the rate of the radula in Lymnaea stagnalis.

The cells of the inferior epithelium then flatten considerably,
and it is suggested that they then move forward at the same
rate as the radula. The supralateral radula tensor muscle is
attached to the region of flattened cells.

At the anterior end of the two epithelia the cells die and
disintegrate - the superior epithelium where it abuts on to
the collostylar hood, and where the inferior epithelium joins
the general epithelium lining the buccal cavity. It 1is
suggested that the radula is moved forward by the movement
of the epithelia.

A study of the cytology of the radular glands of other
molluscs, 1i.e., Patella vulgata, Helix pomatia, Scaphander
lignarius, Archidoris pseudoargus, suggests that there is a
similar mechanism of radula replacement in these species also.
It is possible that this mechanism is a general one.




STRUCTURE AND FUNCTION IN THE DIGESTIVE GLAND OF A MARINE SNAIL
AGLAJA DIOMEDEA BERGH (OPISTHOBRANCHIA-CEPHALASPIDEA).

J. J. Gonor, Institute of Marine Science, University of Alagka
College, Alaska

The histophysiology of the digestive epithelium was studied
by submitting animals to feeding and starving regimes prior to
in vivo study or fixation for histochemical and cytological work.

Partially digested, liquified food enters the lumina of the
gland tubules by contractions of the crop. Food vacuoles quickly
form in the digestive cells, the only cell type in which intra-
cellular digestion takes place. During the uptake of fluid
protein food, the appearance of these cells is suggestive of
pinocytosis. No phagocytosis of particles was seen. Normally,
most digestive cells are in similar stages of digestion but may
be very arhythmic in an animal fed often. Starvation produces
synchrony in these cells. No cytological evidence of secretion
was seen, but these cells discharge remnants of food vacuoles.

A secretory cell type produces distinctive spheroidal
secretory bodies which are discharged into the lumen by a
peculiar holocrine mechanism just after feeding. During early
stages in the accumulation of the secretion, these cells have a
very different shape, a brush border and several flagellae (1-3).
There is no co-ordination of flagellar beat between cells so
that no currents are produced.

Large pyramidal cells showing no direct relation to feeding
or starvation are found in graded sizes and appear to slough into
the lumen infrequently. They contain subapical aggregates of
birefringent spherules, probably of CaP0,, but also containing
ferric iron. These cells are cytologically complex, showing
aggregates of membrane l1ike structures and large mitochondria.
The pyramidal cells resemble in all important points the calcium
cells of the pulmonate digestive gland.

The digestive cells appear to be persistent. The secretory
cells vary greatly in number, present, and stage. They discharge
by liberating into the lumen most of the cell as a large ball
packed with spherules and a pycnotic nucleus. The ball quickly
breaks up in the lumen. Prolonged starvation brings most of
these cells to maturity and eventually to discharge. Maturation
stages can be traced to a small cell stage without secretion
which are localized surrounding the pyramidal cells. Mitotic
figures were found in these loci in adult animals. It is
probable that the secretory cells are constantly being produced
and are not persistent.

Amebocytes appear to play no role in either digestion or
uptake of food in the digestive gland.

A basketwork of fine muscle fibers, outside the collagenous
sheath under the epithelium, apparently aids in emptying the
lumen.
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SHELL STRUCTURE OF FOSSIL AND RECENT PATELLOID ARCHAEOGASTROPODS,
Copeland MacClintock, Peabody Museum, Yale University, New Haven,
Connecticut, U,S.A,

The presently accepted suprageneric classification of recent
patelloid gastropods is based largely on radula and gill morphol-
ogy, with relatively little emphasis placed on the shell, Gen-
eral shell morphology cannot be used because most shapes are
repeated in each of the major taxa, Bpggild (1930) defined the
major kinds of shell structure and described the shell structure
of 15 patelloid species, He concluded that only after further
work on the group would shell structures be useful in their
classification, Three major types of shell structure are recog-
nized here: (1) Prismatic - major and minor prisms oriented at
an angle greater than 10° to growth planes; (2) Foliated - thin
sheets of calcite intersecting growth planes at an angle less
than 10°; (3) Crossed - crossed-lamellar and complex crossed-
lamellar of Béggild, and crossed-foliated, here defined as simi-
lar to crossed-lamellar, but with a lower angle of cross of 2nd
order lamellae and wider lst order lamellae., Shells examined
are composed of from four to seven shell layers, depending on
the species, Each layer has a characteristic structure, Varia-
tions of these structures and different sequencial combinations
of layers are the basis for the 16 groups listed below, These
groups usually conform to, but occasionally cut across previ-
ously accepted taxonomic boundaries, Shell structure of 112
species, in section normal to shell and adapical from muscle
scar, is generalized as follows [dorsal surface of shell is to
left: ccf, concentric crossed-foliated; ccl, concentric crossed-
lamellar (concentrically arranged 1st order lamellae); fi, fi-
brillar; fo, foliated; h, homogeneous; itf, irregularly tabulate
foliated; m, prismatic myostracum (muscle-scar shell layer); p,
prismatic; rcf, radial crossed-foliated; rcl, radial crossed-
lamellar (radially arranged 1st order lamellae); xcl, complex
crossed-lamellar; +, and/or]:

1. 2 Acmaea: [?p / fi / ccl / rel / m/ rel]
2, 3 Acmaea: [? / fi / ccl / h/ m/ rel]
+ 6 acmaeids: [p / fi / ccl / m / rclixcl]
5 Acmaea: [p / ccl / m / rclixel)
37 acmaeids: [p / fi / ccl / m/ rcl]
1 Acmaea, 1 Lepeta: [p / fo / ccl / m /[ rcl]
18 Cellana, 1 Helcion: [p/ fo / rcl / m/ relixel]
. 1 Cellana: [p / fo / itf / rel / m / reldxel]
4 Nacella: [p / fo / m / fo]l
10. 10 Patella: [rcf / cef / cel / m / reldxcl]
11, 4 patellids: [p / ccl / m / reldxcl]
12, 8 patellids: [p / ccl / rcl / m / rclixel]
13, 5 Patella: ([rcf / ccf / cel / m / reldxcl / rcf]
14, 1 Patella: [rcf / cel / m / reclidxcl]
15, 5 patellids: [?rcf / ecf / rel / m/ rel]
16. 1 Helcion: [ccf / ?xcl / m/ xcl / foircf]
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THE ORIGIN ANy mVOLUTION OF YHE MOLLUSCS OF "HE sLACK SEA.
Proi, Ur., Alexsndru v. urossu, Faculty of siology, University
of sucharest, Homaniaz.

Understaing the formation of the Biack Sea 1s prerequisice
to understanding and interpreting the cnaracteristic features
of the molluscs of this sea. ralaeonvologgical and geomorphologic-—
al evidence (Haug, Andrussov, uirllet) is used vo derine and to
trace uhe evolubtion of uhe Pannonian and Aral~pPonto~-Caspian Bas-
ins of ihe former Sarmatian Sea which, by the beginning of uhe
erviary, covered the major part of rurope. Iniiially the raunal
elements of these Basins were rather similar, i.e. they represent-
ed a brackwater fauna, but tended vo uirfer in cheir liater evol~
ution. ‘he separation of the Pontic Basin, which was laier to be-
come the Black Sea, was responsible for the appearance of a char-
acterisiic tfauna whose evolution appeared to be ditrerently
oriented from the remaining two as through the breaking or ihe
Bosporus vhe Pontic Basin was connected with the Mediterranean
during the Quaternary. After the connection occurred, a series
of epirogenetic movemenis causea periodical variations in the
salinity of the Pontic Basin which led, for a briet period, to
a reconnection with the Caspian Basin (Muratov, Arkhangelski,
Sirakhov). The changes in salt concentratlons as well as e
successive penetrations of the Mediterranean fauna have condit=
ioned the intveresting variations which occurred in the malaco-
logical rauna,

raunal studies and characterizations concerning the Pontic
Basin made by numerous authors (Zernov, Ostroumov, Knipovitch,
Murray, Antipa, Borcea) all poini oub to the ulstinct origins or
thevarious species now in existence (reiici Tauna and Mediter-
ranean fauna), while mure recently works by Vodianitzki, Vino-
grauov, Bicescu and Valxanov brougnht new and interesting evidence
accounting ior tneir changes.

Low salt concentrations, temperature and currents in the above
mentioned Basin are responsible tor a certain characier of these
molliuses, which distinguishes them from the Casoian species of
which oniy a few having sufiered some changes occur in this bas-
in, whereas riom vhe species migrated trom the Mediterranean
only eurynaline and eurythermic species are tound. Even in the
latter (or at least in some of them) alterations may be observed
which could lead to new subspecies or even to indepenuent species,
Stenonaline elemenis, which are now found only in the Bosporus
area, repeatedly and periodically penetrated and maintained them-
selves in the Pontic Basin., The low number of species migrated
as against those living in the Mediterraneany; and the present
distribution of relict species are accounted tor by the character
of the physicochemical factors.

The Pontic Basin orfers indeed the picture of a vast lavoratory
in which the malacological fauna has suffered very interesting
changes during a relatively shori period, nov much remote from
our time.
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MORPHOLOGICAL AWD PHYLOGSH#L'1C CONSIDERATIONS ON BRACILOPODLA
BASED ON ANATOR LCAL STUDIES ABUUT SHELL AND 30DY-VVALL FORLA-—
TIONS. Dr. Andrés de Haro,Llaborztorio de Zoologia,Facultad de
Ciencias,Universidad de Barcelona. Spain

The study of body-wall and its derivatives on Brachiopoda
show anatomical formations whose complexity is gradual on dif-
ferent families. Rhynchonellidae(Testicardinia) are related
with Cranis(Bcardinia) by its pyramidal cells in mantle epi-
thelium. By the acidophil protidic substance in the mantle’s
mesenchyme, Rhynchonellidae (Tegulorhynchia nigricans), are
clearly in relation with the remainder Testicardinia. In the
structure and composition of the shell, there is & gradual
diminution in giobertite in the way Crania anomala——-Tezulo—
rhynchia nigricans——Terebratulina caput-serpentis and a gra—
dual increment in calcite in the same sense. Lingula and
Glottidia have no cristallised salts in their shells and the-
retore in this aspect they are far from Crania. In the papil-
lae of Testicardinia there is a gradusl increment in the aci-
dophilic substance in the way Terebratulidae (ferebratulina
caput—serpentis)---Terebratelilidae (liegathyris detruncata ),

In the stalk of ‘esticardinis there is cartilaginoids capsu-
les and increment or chomdroiticsulphuric acid in the way
Rhynchonellidne——-~ierebtatulilae—--Terebratellidae, The ad-
ductor muscle is clearly striated in Testicardinia, except
in Megathyris detruncata, therefore the striation has a phy-—
siological and not morphological value. :

Final considerations.By the organisation and physiological
properties of the shell and body-wall, there are aftinities
and gradual differentiation of mantle,papillae,stalk hetween
Crania——-Rhynchonellidae—~Terebratulidae——Terebratellidae,
Among Ecardinia,Lingula end Glottidia are far from Crania,
Mesenchyme of mantle in Bradhiopoda has a great resemblance
with the mesenchyme under epidermis of Chaetognatha and in
both is of ectodermic origin.

The strizted musculature presents different periods in Bra-
chiopoda and Chaetoghatha,therefore, if there is some rela-
tions between them, the striation is independent in origin
and if Chaetognatha derive from Brachiopoda,it must be from
the primitiv Testicardinia that they must have their origin,
as shows the hermaphroditism of Chaectognatha and absence of
anus and cilia in larva.
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LES SILLONS DE LA CARAPACE DES DECAPODES MACROURES ET
L'EVOLUTION DES SEGMENTS ANTERIEURS., Sylvie Secretan, Institut
de Paléontologie, Muséum National d'Histoire Naturelle, Paris, France,

Toutes les lignes de contact entre l'endosquelette et la carapace
correspondent 3 des sillons. Des régressions évolutives de 1'endosque-
lette, au cours de la céphalisation, auraient réduit le nombre de ces
lignes de contact., Aussi subsiste-t-il des sillons qui ne correspondent
pas 2 des contacts actuels entre endosquelette et carapace, Ils en se-
raient toutefois les vestiges, Il y aurait équivalence entre les sillons
inscrits sur la carapace et les sillons intersegmentaires thoraciques, La
"courbure céphalique', dont les effets s'observent encore sur ces der-
niers, explique la position oblique des premiers,

Le bord latéro inférieur de chaque segment thoracique correspond
exactement au bord de sa cavité arthrodiale, Le premier segment thora-
cique dont le bord latéral soit libre sous la carapace est celui de Pmx3,
La cavité arthrodiale qui se trouve, sous la carapace soudée, immédia-
tement antérieure i celle de cet appendice porte la maxille mx2, La
zone de carapace qui surmonte cette cavité recouvre donc, ou remplace,
la paroi létérale du segment maxillaire, Ceci implique la disparition la-
térale des segments porteurs du premier ef du second maxillipede qui
devaient, primitivement, séparer le segment maxillaire du segment de
Pmx3, La position médiane des cavités arthrodiales de ces appendices
confirme cette hypothese,

La méme observation implique la migration vers la ligne médiane du
segment porteur de la maxillule mxl. Des Erymaidés du Secondaire, par
la trace latérale partielle de ce segment invisible chez les actuels, sug-
gerent que cette migration était alors en cours,

On reconstitue donc intégralement la succession segmentaire sous la
carapace. On peut ainsi identifier les sillons reproduits sur celle-ci
comme étant les empreintes de sillons intersegmentaires de segments
parfols non successifs mais rendus jointifs par la migration médiane de
segments intercalaires,

L'observation, sur des spécimens actuels de Iamilles variées, des
divers degrés de coalescence de la carapace et de la face latérale du
segment maxillaire, jointe au mode de fusion et de migration des seg-
ments céphaliques et thoraciques antérieurs exposé précédemment, sug-
gere 1'hypothdse de 1l'indépendance primitive du corps segmenté et de la
carapace, L'accolement de la carapace sur les segments préalablement
céphalisés se serait effectué secondairement,

Une double origine de la carapace, en coquille bivalve chez les Homa-
rides qui possddent un sillon longitudinal médio-dorsal 3 aspect de char-
niere, et monovalve chez les Palinurides qui en sont dépourvus, est a
envisager,
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THE PERICARDIAL SACS OF TERRESTRTAIL CRABS. Dorothy E. Bliss,
The American Museum of Natural History, New YorK, %.Y. and
Albert Elnsteln College of Medlc ne, New York, N.Y.

The pericardial sacs of crabs are two spongy, whitish organs
that lie on either side of the body and extend from the
posterior portion of the branchial chambers to the beginning of
the abdomen. They are continuous with the pericardium and, like
the gills, are bathed by the external medium. They have highly
convoluted cuticle and epidermis, considerable vacuolated
connective tissue, many blood lacunae, and numerous bands of
striated muscle fibers oriented in many directions.

Determlnations of surface area were made on the pericardial
sacs of s8ix specles of crabs. 1In general, the data obtained
confirm conclusions based on gross morphology, namely, (1) that
the terrestrial crabs Gecarcinus lateralis, Cardisoma guanhumi,
and Ocypode quadrata have larger perIcardlal sacs than have ThHe
marine crabs Calllinectes sa idus, Cancer borealis, and Cancer
irroratus, and (2) that G, ?aferalis has The laTgest pericardial
sacs of all. -

In the three species of terrestrial crabs the pericardial
sacs extend laterally into the branchial chambers where the
gills overlap them, the overlap being considerable in the case
of G. lateralis. In C. guanhumi and G. lateralis each
pericardial sac also has & postero-ventral extension, Its tip
is fringed with setae and lies close to an external tuft of
setae extending along the lateral margin of the first three
abdominal segments.

Gecarcinus lateralis has been kept in the laboratory for
perlods up to Two years with sand molistened with tap water as
the only source of water., Our observations indicate that
uptake of water from a moist substratum may be the normal mode
of fluid intake. Through caplllary action the water in moist
sand appears to be conducted by the external tufts of setae and
along setae-lined channels (formed by adjoining segments ) to the
postero-ventral extensions of the pericardlal sacs, Here,
presumably by simple diffusion or by active uptake, the water
appears to enter the pericardial sacs,

Just prior to ecdysis, water uptake and retention in G,
lateralis are intensified and the pericardial sacs may swell
enormously., These processes appear to be environmentally
regulated (inhibited by constant light, promoted by constant
darkness) through the medium of the neurosecretory system.

The portion of each perlcardial sac of G. lateralis that
extends into the branchial chambers is notable Tor 1iEs thin
cuticle and its many blood spaces. Conceivably water may pass
from the hemolymph to the cells of the pericardial sacs and
thence through the cuticle into the branchial chambers,
Transpiration of this sort would result in a high relative
humidity in the branchial chambers and a low rate of evaporation
of water from the lining epithelial membrane and from the gills,

Through their apparent capacity to absorb water from a moist
substratum and to reduce evaporation of water from the gills,
the pericardial sacs of G. lateralis may have played an
important role in the adaptatIon of this specles to its dry
terrestrial environment,

Thls work was supported in part by research grants (G-4006
and G-11254) from the National Science Foundation,
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PHYLETIC RELATIONSHIPS WITHIN THE PAGURIDEA (CRUSTACEA, ANOMURA)
SUPPORTED BY LARVAL STUDIES. Anthony J. Provenzano, Jr.,
Institute of Marine Science, University of Miami, Florida,

U. S. A.

The hermit crabs and their near relatives constitute a
crustacean group of remarkable morphological diversity and
have been especially favored subjects for the study of adaptive
evolution. Many of the members of this group are so poorly
known that their position in relation to others is obscure.
Classification of the pagurine anomura long has been un-
satisfactory but recently a revised classification based
primarily upon studies of larvae was proposed. For less than
5% of the species described is there a minimum of information
concerning any early developmental stage, but the reclassi-
fication is supported by adult morphology, and ecological and
geographical patterns of distribution.

Carcinization and other specializations in the adult stages
concerned with ecological niches have been achieved a number
of times in the various families of pagurine crabs. The some-
what more conservative larval stages which are all planktonic
and hence inhabit a more uniform environment presumably may
reveal clues to systematic relationships within the group.
Larval characters which are themselves adaptive features for
planktonic life must be sorted from characters of systematic
significance. Lack of techniques for rearing larvae of known
adults from hatching to metamorphosis has been the major
factor inhibiting developmental studies and evaluation of
larval characters. Recent advances in laboratory methods
have made possible the rearing of representatives of a
growing number of genera.

Despite the relatively small number of species which have
been studied it is possible to make preliminary evaluation of
a number of larval characters which at present appear to be
of familial, generic or specific value.
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THE RELATION OF EGG PRODUCTION TO FOOD UPTAKE IN TIGRTOPUS
BREVICORNIS. G. W. Comita and J. J. Comita, Dept. Zoology,
North Dekota State University, Fargo, North Dakota, and The
Scottish Marine Station, Millport, Scotland.

Pheodactylum tricornutum was fed to Tigriopus brevicornis
in concentrations of 0, 1, 10, 50 and 100 cell/mm3, replen-
i1shed daily, and maintained at approximately 110C. At the O
and 1 cell/mm3 levels, egg production stopped after 1 and 2
days; at the 10 cell/ms3 level it stopped after 9 days; and
at the 50 and 100 cell levels it continued at a constant
rate, being about 5 eggs/day at the 50, and 10 eggs/day at
the 100 cell levels. The mean number of eggs/sac_increased
with each sac produced for the 50 and 100 cell/mm3 level.

The number of fecal pellets produced was proportional to
cell concentration of the algae.

Egg production by animals fed 100 cells/mm3 at three
temperatures showed that there was little difference between
the number of eggs/sac at 10°, 15° and 20°C, but more egg
sacs were produced at the higher temperatures. The time
required for hatching varied from 10.2 days at 10°, to 4.9
days at 150, to 3.1 days at 20°C, which is in accord with
other date of this kind taken on fresh-water calanoids.

p32 was traced from algae to eggs and was detectable in
all eggs produced as distant as the seventh sac after only
one feeding of labelled algae. For 17 days after feeding,
about 38% of the P32 wag traced to eges, 35% in the body,
and the remaining 27% was accounted for by difference as
excretion and egestion. The P32 may have depressed egg pro-
duction. The first sac produced after one feeding with e,
algae contained about half the number of eggs/sac as compared
with the succeeding sacs, and with those produced by animals
fed nonirradiated algae.
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THE STATUS OF ENTOCYTHERID OSTRACOD RESEARCH IN THE UNITED STATES

AND MEXICO. C.W.Hart, Jr,, Acade Natural Sciences of P
delphia, Philadelphia, P vania, U,S.A.

Entocytherid ostracods are commensal on crayfishes in North
America, and since the first entocytherid ostracod, Entocythere
cambaria, was described by W. S. Marshall in 1903, fewer than
100 species have been described. This has not been due to a scar=-
city of new species, but to the fact that they have been over=~
looked in the detritus from crayfish collections, where they tend
to accumulate,

The subfamily Entocytherinae has recently been revised (Hart,
C.W.,Jr.,1962, Proc. Acad. Nat. Sci. Philadelphia 114(3)31121-147)
to include 10 genera -- Ankylocythere, Ascetocythere, Cymocythere,
Dactylocythere, Donnaldsoncythere, Entocythere zrestrictzay, Geo~
cythere, Rhadinocythere, Sagittocythere, and Uncinocythere -~ en-
compassing those species formerly assigned to the genus Entocyth-
ere.,Of these genera, Uncinocythere is by far the most ubiquitous,
It has been recorded from Mexico northward into Washington and
eastward into Florida and the Middle Atlantic states. Several of
the other genera are at present known only from one or two local=-
ities. Active research in this field is being carried on current-
ly by fewer than a half-dozen workers.
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QUJOTEHETUYECKUE B3AUMOOTHOWEHMA AP ASUTHYECKUAX
BECJOHOTMX PAKOOBPA3HHX ( Copepoda parasitica )
A.l, MapxeBuu, Wncruryr soozorud, Kmes, CCCP.

[lapasuTuuecKre BECHOHOTHE B CBOEM MPOMCXOXACHWM CBASAHH,
B OCHOBHOM, CO CBOGOJHOXMBYUUMN Cyclopoidea , YTO NIO3BOJAET
0CBeIMHATH WX B OXHOM NMOAoTpAZe. PasBuTHEe NapasUTHUECKHX Cope-
poda HamJo B HECKONBKUX HampaBIeHMAX., ONHO K3 HMX -~ Yepes
ceM, Clausidiidae OTXOZAT POACTBEHHHE MEXAy coCoft cemeficTBa
Artotrogidae y Ascomyzontidae o Lichomoliidae U Jp.

Or opM GAMBKMX K CeM. Coryceidae TNpOUBOMIK Caligidae H
CBAiI3aHHHNE C HMMM Dichelesthiidae , Lernaeidae, Lermaeopodidae
u npyrue ceMeficTBa, OHCTPO pPa3BMBADMUECA B HaANpaBJeHHM OOGULETro
ynpomeRy¥s OPraHM3anuu, ITH ceMmeitcTBa OCHADYEMBAA CXOZCTBO B
PAZeé NPU3HAKOB, NPHOCPENH DHAZ crneuuduueckux ocoOeHHOCTEel# op -
raEu3auun, CeMe#icTBO Herpyllobiidae HE CBf38HO B CBOEM
TNPOUCXOXAEHUN C Choniostomatidee (xorf Giard ¥ Bonnier
UX OGBEJMHANM B CEM, Sphaeronellidae ). To xe oTHOCHTCH K
CEM. Saccopsidae,

Notodelphlyoda B CBOCM IIPDOUCXOXZEHUM TAKEE CBf3AHH C
Cyclopoida , @ HE C Harpacticoida , Kax 3T0 yrBepxzan Camm.
3BoJMINA HOTOZENBIMOUL coBepmajach B ABYX OCHOBHHX Halpasjae -
HAIX: NO JIKEMH MHTEHCUBHOTO DPA3BUTHA BHBOAKOBOH# KaMepH M MO
IWHMN COXPAHEHUA ABYX CBOGOAHHX SRRIIEBHX MemKOB.

CemeftcTBoChondracanthidae NOJXHO OHTH BEIWUYEHO B NOX —
OTpAA Cyclopoida « C Chondracanthida poacTBo OCHApYy®M -
BaDT Sphyriidae y OOHYHO CcOnnxaeMoe C Lernaeidae , B 3TOM
MHEHMN yOeXZaeT K3yuyeHUe OPraHu3andy CaMiuoB, CTPOEHHMA KOHEY -
HOCTER ¥ NMOJOBOTO amnapaTa CaMOK poZa Branchiochondrites
JCTAHOBIEHROTO AoKAaZuuxoM (Mapresmu, I1940).



53

ON THE MALLOPHAGA OF EGYPT. By Professor Mahmoud Hafez &
M.H. Madbouly, M.Sc. Department of Entomology, Faculty of
Sciences, University of Cairo.

A survey of biting lice encountered in Egypt on domesticated
birds, resident birds and migratory birds has been undertaken.
The lice were collected on birds from different localities of
the Egyptian territory in the Nile valley, and in arid, semi-
arid and costal zones. Both living and dead birds were inspected
for lice infestation and collecting. 61 species of Mallophage
of which 56 were found to be new records for Egypt, were
obtained from 36 species of birds. Of these species of lice 8
were collected from 5 species of domesticated birds, 16 from 10
species of resident birds and 37 from 21 species of migratory
birds. The 61 species of lice belong to 31 genera under the two
main suborders of Mallophaga namely Amblycera and Ischnocera.
From Amblycera the family Menoponidae is represented by 12 genera
and 22 species, while the family Philopteridae of the
Ischnocera 1s represented by 19 genera and 39 species.

A tentative key for the genera of each suborder has been
made together with detailed morphological descriptions of the
species of lice recorded. A systematic list of birds and their
Mallophagan parasites is also given.
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OYSTER NUTRITION AND ORGANIC MATERIALS. Albert Collier,
| %ceanographic Institute, Florida State University, Tallahassee,
X lorid&o

The ecological status of the oyster is reviewed in terms
of its chemical enviromnment, The role of organic materials as
componsnts of this environment and as specifically related to
oyster feeding and nutrition are discussed,
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THE CHEMICAL BASIS OF SUBSTRATE SELECTION BY CERTAIN MARINE

INVERTEBRATE LARVAE. Dennis John Crisp, Marine Science
Laboratories, Menai Bridge, Anglesey, North Wales.

Immediately that the cypris larvae of the barnacles Balanus
balanoides L and Elminius modestus Darwin alight on a surface they
respond to the presence or absence of adsorbed molecular layers.
They soon swim off the surface of an inert material, such as slate
or plastic, if this is chemically clean. However if the same
surface has previously been soaked in a solution of protein
extracted from barnacles, the cyprids explore it and many of them
settle permanently on it. The soluble heat-stable protein
fraction of the cuticle, arthropodin, appears to be the active
substance, The arthropodin derived from its own species was found
to be the most effective agent but surfaces treated with
arthropodins from other species of barnacle or from other
arthropods were also found to be attractive to cyprids.

Cyprids did not readily settle on clean surfaces, even when
these were offered immersed in a solution of arthropodin, but they
settled readily on surfaces that had been soaked long enough to
acquire an adsorbed layer of protein. It is believed that the
response is evoked by contact with a characteristic molecular
configuration formed at the surface of an adsorbed layer of soluble
arthropodin or at the surface of the tanned arthropodin of natural
cuticle but not by contact with the protein in the dissolved state.
The mechaniam of this specific response to a material in an
insoluble form is not yet understood.

Other marine larvae at settlement show a similar recognition of
macromolecules specifically associated with their normal habitats.
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THE ROLE OF ECTOCRINES IN ANIMAL ASSOCIATIONS. Demorest
Davenport, Department of Bilological Sciences, University of
California, Santa Barbara, University, California.

Recognition by symbionts of specific chemical signs from their
hosts has been known for some time to be frequently of great im-
portance in maintaining association. The perception and recogni-
tion of such specific signals by symbiotic larvae or adults often
serves as a trigger mechanism to release many sorts of positive
(1.e. host-finding) adaptive behavior. If we extend the breadth
and significance of our definition of symbiosis to include prey-
predator relationships, such signs can also be seen to serve an
important function as triggers of highly adaptive negative (i.e.
predator-escaping) responses. Examples can be seen within a sin-
gle lower invertebrate phylum such as the Coelenterata, where some
sea anemones recognize and respond positively to precise signals
from the shell of their hermit crab hosts and others "recognize"
and escape by swimming away from predacious nudibranchs etc. The
existence of this recognition may explain many types of behavior
not hitherto understood, such as that of actinians or siphono-
phores in harboring fish. That precise recognition by the Coelen~
terate, possibly of specific substances released by the commensal,
may account for the fallure of the stinging host to harm its com-
mensal can no longer be doubted.

These mechanisms are not so important descriptively as they are
in providing tools with which the behavior itself can be investi-
gated and its physiological control elucidated. One would not
have expected that the first real demonstration of specific recog-
nition in an actinian (by Yentsch and Pierce) would have led to
the establishment (by Robson) of the importance of a physiological
"center" or "pacemsker" (controlling the behavior) in what has
previously been thought to be the relatively simple non-polarized
actinian nerve-net. This may well be carried further to a demon-
stration of classical conditioning in a net-innervated system in
which the ectocrine triggering a precise response may be used as
an unconditioned stimulus.

This tool in the investigation of behavior is at times particu-
larly useful because the sources of such ectocrines (hosts, preda-
tors, etc.) can be experimentally manipulated in time and space in
a way in which many sources of specifically acting stimuli cannot
as easily be.

Further examples of the uses of this tool in the investigation
of the adaptive tropotactic and klinokinetic behavior of infec-
tious larvae and other organisms (sperms, etc.) are given.
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METABOLIC TRENDS ASSOCIATED WITH SUCCESSION IN PHYTOPLANKTON.
Hobert Johnston, Dept. of Agriculture and Figheries for Scotland,
Marine Laboratory, Aberdeen, Scotland.

Succession of species is a well-marked feature of populations
of phytoplankton. In the past a number of interpretations of
the phenomenon have been advanced including the familiar theory
that growth of one species is necessary to prepare for the next;
but there is a lack of biochemical evidence to support the theory.

Enrichment cultures of natural populations show how growth in
laboratory and sea conditions differs. Change in the organic
substrate of in vitro cultures produces changes in the population
structure that are here tentatively linked with natural succession.
On the basis of the experimental evidence Succession probably
involves differences among species both in their external and
internal metabolism rather than control by the limitation of or
susceptibility towards inorganic nutrients.
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THE SWIMMING BEHAVIOUR OF THE SEA-ANEMONE STOMPHIA COCCINEA.
Elaine Robsgon, Dept., of Zoology, University of Cambridge, England.

The sea—-anemone Stomphia coccinea Muller shows a variable
sequence of swimming behaviour after contact either with the
predatory nudibranch Aeolidia papillosa L. or with the starfish
Dermasterias imbricata Grube, Hippasteria phrygiana Parelius and
H,spinosas Verrill. The anemone usually detaches itself, expands,
and exhibits sharp rhythmical bending movements which may con-
tinue for several minutes. Its total displacement is small and
in a random direction unless the water is flowing. The habits
and geographical distribution of genera known to cause the
response suggest that it may be an escape reaction to Aeolidia
which is also evoked by certain starfish. Aeolidia will feed on
Stomphia but the significance of the response to starfish is not
yet understood.

Aqueous extracts prepared from Dermasterias and Aeolidia evoke
vigorous swimming., The active principle from Dermasterias
disappears on dialysis or boiling; its nature is being investiga-
ted (J. Ward). The substance concerned in Aeolidia is secreted
by pedal gland cells. It remains effective after similar
treatment but its constitution is unknown. These two substances
may act on the anemone through different sensory pathways.
Starfish affect the disk and tentacles and usually provoke a
contraction of the gphincter muscle, whereas Aeolidis causes
swimming on contact with the column alone. The chemoreceptors
await further study.

Effective stimuli excite a pacemaker system in the column, by
which swimming contractions are mainteined. Pacemaker activity
may be attributed to some large multipolar nerve-cells scattered
throughout the column; from their position and histology they
are the elements most probably concerned. Portions of this
system are radially equivalent. The partial responses of
divided anemones thus present not only the same features as the
behaviour of whole animals, but the same problems.
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A SEA ANEMONE, A HERMIT CRAB AND A SHELL - AN ECOLOGICAL TRIANGLE.
D. M. Ross and L. Sutton, Dept. of Zoology, University of Alberta
Edmonton, Alberta, Canada.

Observations are described on the association between the
European sea anemone, Calliactis parasitica, and the hermit crab,
Paqurus bernhardus, which usually lives in a Buccinum shell.
Experiments showed that this crab plays no part in establishing
the association; the essentilal factor is a tentacular response
by the anemone to the shell. The response is the same whether
the shell is occupied, is unoccupied,or never has been occupied,
by a crab. This response initiates a complicated manoeuvre
during which the anemone detaches itself from one surface and
re-settles on the shell.

Tests on shells which had been treated in various ways showed
that the anemone's response is due to a chemical "shell-factor",
which is found both in the periostracum, and in the shell's
non-mineral component. There is evidence that nematocysts are
involved in the first response to the shell.

If one compares this association with that between the same
anemone and another crab, Dardanus arrosor, the primary role of
the anemone in the association is brought out, even though some
crabs of this species display great activity in transferring
Calliactis to their shells from other surfaces, Some general
conclusions are drawn concerning (a) the neuromuscular
capacities of sea anemones and (b) infra- and interspecific
differences in behavior.




TINTERACTION OF A GASTROPOD VELIGER AND BOTTOM SEDIMENT RESULTING
IN METAMORPHOSIS. Rudolf S. Scheltema, Woods Hole Oceanographic
Institution, Woods Hole, Massachusetts, U. S. A.

The veliger larvae of Nassarius obsoletus Say have a long
planktotrophic life. Metamorphosis is stimulated by a substratum
which has sediment favorable for further development of the
primarily deposit-feeding juvenile snail. In the absence of such
sediment the length of the pelagic larval life may be increased
two-fold.

Physical properties such as median grain size and sorting do
not directly influence the metamorphosis of the veliger larvae.
Rather, certain biological properties are important in making the
substratum attractive for metamorphosis. This has been shown by
the differences in settlement obtained experimentally when the
sediment was treated in a variety of ways.

Incineration of the sediment resulted in removing all proper-
ties favorable for inducing metamorphosis; no significant
difference existed between the percentage metamorphosis on
jncinerated sediment and on controls without a substratum of
gediment. Other less drastic treatment to the substratum showed
intermediate effects between incineration and untreated sediment.

The metamorphosis-inducing properties of the sediment may be
transferred to the adjacent water as was experimentally demon-
strated. Evidence showed that the metamorphosis-inducing factor
from the sediment is a water-soluble substance since filtration
of sediment-conditioned sea water through a filter with 0.8 p
pore diameter did not remove the metamorphosis-inducing factor.
It is presumed that the water-soluble substance directs veliger
larvae to the appropriate substratum.

The interaction of gastropod veligers of Nassarius obsoletus
and bottom sediment greatly emhances the likelihood that the
veligers will metamorphose in a favorable habitat.
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POPULATION REGULATION BY ECTOCRINES IN CURA FORMANII (TURBELLARIA).
Bassett Maguire, Jr., Dept. of Zoology, The University of Texas,
Austin, Texas, USA.

When members of a clone of the Triclad, Cura (=Curtesia)
formanii, are fed similar amounts of food and kept EOgetEer in
diTferent sized groups, the number of cocoons produced per worm
18 Inversely proportional to the number of worms per bottle.
Aeration produces very little, if any, change in the pattern,
This indicates that the inhibition is probably not the result of
worm caused changes in the levels of oxygen or carbon dioxlde
within the culture water.

The inhibltory effect is not decreased by the presence of the
pulmonate gastropod, Physa, as 1s the case with the anti-growth
factor produced by tadpoles.

When young worms which have Just emerged from cocoons are
placed in bottles in groups of 1, 2, or per bottle, assignment
to the bottles determined by use of random numbers, and allowed
to grow, cocoons appeared in bottles contalning only one worm
sooner than they appeared in bottles containing more than 1 worm.
The probability of the difference observed occurring by chance is
less than 0.01. There was no apparent difference in time to the
production of the first cocoon In cultures of 2 or 4 worms. Worm
length in bottles in which the first cocoon had Just appeared
averaged 9.94, 11.3, and 11.2mm for worms which had been cultured
1, 2, and 4 per bottle respectively. The size at the time of
first cocoon production was significantly different (p < .05 with
the one-tailled rank test) between the worms cultured alone and
those cultured 2 or more to a bottle.

As the population density increases the time required for a
recently emerged young worm to grow to reproductive maturity is
increased and the rate of reproduction of the adults is strikingly
reduced. This is consistent with the hypothesis that Cura
possesses an efficlent population regulation mechanism.
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INFORMATION OBTAINED BY USING SQUID PREDATORS AS SAMPLERS.
Malcolm R. Clarke, National Institute of OQceanography,
Wormley, Godalming, Surrey, England.

Stomach contents of Cetacea, seals, birds and fish have
provided much information concerning squids, and their dis-
tribution (e.g., work of Joubin and Bouxin & Legendre). These
studies have shown that predators often obtain species which
have never or rarely been caught in nets and sample a greater
size range and size maximum than nets. Geographical range of
the species found have also been shown.

The disadvantages of studying stomach contents are that
digestive processes have often reduced the squids to uniden-
tifiable fragments and in most stomachs, only beaks remain.
This means that a very large number of stomachs must be
examined to obtain relatively few identifiable specimens.
Although such a collection is desirable it frequently proves
impractical and therefore recent work has been directed towards
a study of the beaks. Beaks can now be sorted into family
groups and often it proves possible to group them into species.
After sorting, it is sometimes possible to show that species
exist which have not yet been described and that described
species have a larger upper size limit than previously
realized. The beaks can show the geographical range of named
(e.g., Cucioteuthis) and unnamed species and the vertical
distribution where this is known for the predator (e.g., birds).
They indicate the retative numbers of different species,
subject to selection by the predator.

From the beaks we may estimate the weight of the squids,
providing the relationship between rostral length and body
weight is known for the particular family to which the beak
belongs (e.g., Ommastrephidae). Size groups are sometimes
present which give a means of estimating growth rates. Stages
in the darkening of beaks show the onset of sexual maturity in
some and possibly in all species (e.g., some Ommastrephidae) .

Collection by predators is biased as indeed is collection
by nets. Errors in identification of beaks are more likely
than in identification of whole squids. These factors must
always be borne in mind when interpreting data from beaks.
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THE DISTRIBUTION AND ABUNDANCE OF THE EPIPRLAGIC DRECAPOD
(CEPUATOPODA) LARVAE IN THE CALTIFORNIA CURRENT. John A,
McGowan, Scripps Institution of Oceanography, and Takashi
Okutani, Tokai Regional Fisheries Laboratory, Tokyo, Japan.

The growth stages of 13 species of squid have been
determined by working down from adult specimens to those only
a few millimeters long. These small "larvae" are planktonic,
Their populations have been studied from a series of ,895
large plankton tows taken in an area of 360,000 miles”, on a
monthly basis, for 3 years. A11 larvae showed seasonal
changes of abundance and frequency, but these often differed
for different species. Both the frequency and abundance of
some species of larvae were greater in offshore areas than
nearshore. Tt was not possible to demonstrate temperature
correlations, but a study of the amount of mixing of the
waters of the area showed that the two most abundant species
of larvae were most frequent and most abundant in waters that
were of approximately 80% northern origin,
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DISTRIBUTION OF OCEANIC CEPHALOPODS OFF OREGON, U.S.A.
William G. Pearcy, Department of Oceanography, Oregon State
University.

Over 200 midwater trawl collections made throughout the
year to various depths down to 1000 m and along three
latitudes provided data on the vertical, geographic, and
seasonal distribution of small oceanic cephalopods of the
northeastern Pacific Ocean off Oregon. A total of 16
different species, including one new species, is reported.

Gonatus fabricii, Abraliopsis spp. and Chiroteuthis
veranyi, common within the upper 200 m at night, were the
most abundant squid in the collections. Galiteuthis armata
and large Japetella heathi and Octopodoteuthis sicula were
collected only in deeper tows to 500 or 1000 m depth,
suggesting that these mesopelogic animals do not migrate
into surface waters.

The species composition was similar at three latitudes
and indicated little geographic change in the oceanic
cephalopod community off Oregon. Marked seasonal differences
were noted however. The number of squid in the catches
during the summer averaged an order of magnitude higher
than those during other seasons. Reasons for the seasonal
fluctuations are discussed.
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CEPHALOPODS OF THE SAN PEDRO AND CATALINA BASINS.
Gary Hendrix, Institute of Marine Science, University of
Miami, Miami 49, Florida.

A sampling program by the University of Southern
California for the bathypelagic fauna of the basins off
the Southern California coast has been in progress since
December 1960. Issac~Kidd Mid-Water trawls have been the
means of sampling, and these samples have been rich in
fish, crustacean, and cephalopod specimens. This project
has prov1ded not only a supply of cephalopod material,
which has been heretofore scanty from the Eastern Pac1f1c
but has yielded systematic station data which will be
valuable as an ecological measure.

The data provided by this program has led to some
preliminary observations as to the day-night migration,
seasonal distribution by depth, seasonal occurrence of
species, and stratification of cephalopod species in the
waters of the basins.
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CEPHALOPOD LOCOMOTION. Anna M. Bidder, Dept. of Zoology,
Cambridge University, Cambridge, England.

Jet~propulsion is the most fundamental and widespread method
of locomotion in the Cephalopoda, but this statement needs two
qualifications.

(1) The method of jet-propulsion is not always the same: not
only is the mechanism of jet~propulsion found in Nautilus
fundamentally different from that of the Coleoidea, but a
variant of the Coleoid mechanism has recently been described in
a cranchid oegopsid.

(2) For a number of coleoid cephalopods, the funnel is not
the sole, nor even the principal organ of locomotion, and for
others the funnel and its jet are probably only used in
respiration and play no part in locomotion.

The various methods of jet-propulsion will be compared. The
condition found in Nautilus can be directly related to the
presence of an external shell. The extent to which observations
made on Nautilus can be applied to extinct shelled cephalopods
is still a matter for speculation. The various types of coleoid
locomotion include web-swimming and fin-swimming of various
types. Some of these must represent a way of life very
different from that associated with active jet-propulsion.
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BIOLOGY OF LOLIGO OPALESCENS. W.Gordon Fields, Dept. of Biology,
Victoria College, Victoria, British Columbia, Canada.

Loligo opalescens’ is the common squid in the coastal waters of the
Pacific Ocean from Mexico to Canada. Its life history was studied at
Monterey, California, where spawning schools support a considerable
fishery. Squid and their eggs are available there throughout most of the
year; major and minor spawning peaks occur in May and November
associated with distinct oceanographic seasons.

While eating one crustacean this squid continues capturing others with
its tentacles, building up a reserve of active prey within the loosely-held
cone of arms; no evidence of the use of cephalotoxin was seen. Stomach
contents commonly include crustacea, fish and polychaete worms, with
the proportion of crustacean meals decreasing and fish meals increasing
in larger animals; squid larger than 120 mm show some cannibalism.

Population data indicate that, at ages of one, two and three years, dorsal
mantle lengths are approximately 65 mm, 120 mm and 165 mm for male
squid and 65 mm, 120 mm and 150 mm for female squid. Two distinct
populations enter the spawning grounds during the year, one being
dominant in the earlier and the other in the latter part of the year. The
November spawning group apparently migrates from south of Point
Conception with the Davidson Current.

Almost all females and most males spawn at age three years, although
many males spawn when younger and a few when older. The 1:1 sex

ratio of immature squid is repeated in spawning schools. All L. opalescens

die after one season of spawning.

A severe reduction in average size of the spring spawning stock occurred
1947-1952 and persisted through 1961; various factors suggest a possible
relationship between this and the disappearance of the California sardine
from waters north of Point Conception.
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OBSERVATIONS ON THE BEHAVIOR OF OCTOPUS. F. G. Wood, Jr,
== . 7004, JI',
Life Sciences Department, Naval Missile Center, Pt. Mugu, Calif.

Given proper conditions, the common Atlantic octopus, O.
vulgarls, adapts readily to captivity, and exhibits behavior
patterns that may be assumed to approximate those of feral in-
dividuals. 0. vulgarls, within rather wide limits, is eury-
thermal and euryhaline (to at least 25 °/00), but is sensitive
to other chemical components of the water and to low oxygen.

It will eat a varlety of fish and shellfish., Longevity of cap-
tive specimens at Marineland, Florida, has not exceeded a Yyoar.
Growth may be very rapid--from 55 gm to 3549 gm in ten months,
in one instance.

In the male, sex can be determined by the notch in the web
between the 3rd (hectocotylus) and 4th right arms. Mating may
occur within two hours of the time a newly caught male is placed
in a tank with a resident female. Two males may mate simultane-
ously with the same female. Mating (1in which the tip of the
hectocotylus is inserted inte the mantle cavity of the female
for transfer of the spermatophore) may last for as long a3 an
hour. Egg depoesition 1s imminent when the female prepares a
site and repels the male. She eats nothing thereafter. Each
egg has a thread-like stalk. A few at a time are ejected from
the syphon and woven and cemented together by the suckers sur-
rounding the mouth to form strands up to ten centimeters long.
As many as 325,000 eggs may be produced over a period of about
two weeks. The first to appear are the first to hatch (three
to five weeks later) and hatching slso covers a period of about
two weeks. Thils suggests that the spermatophore is retained
intact until egg deposition begins, and that the eggs are ferti-
lized at the time they are emitted. The female keeps the eggs
clean and welleaerated by running her arms through them and by
eJecting water into the strands. A larva generally emits a puff
of sepla as 1t hatches. The larvae are pelagic and strongly
phototactic. Most attempts to keep them alive more than a week
have been unsuccessful.

In passive defence, an octopus backed into a corner will
blanch when threatened, and assume a posture in which the mouth
and sucker side of the back-curved arms are presented. Jets of
water are ejected from the funnel toward the threastening object.
If further molested, sepia may be ejected forming a "smokescreen”
which (in another species) reportedly deadens the sense of smell
of the moray eel, a common predator. In open water an octopus
takes refuge in flight, blanching to inconspicuous paleness and
emitting an octopus-sized blob of sepla. If handled, an octopus
may bite with painful results due to the posterior salivary
gland secretion.
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FUNCTION AND COMPARATIVE MORPHOLOGY OF THE FUNNEL ORGAN IN
CEPHALOPODS. Gilbert L. Voss, Institute of Marine Science,
University of Miami, Miami 49, Florida.

The cephalopodan funnel organ or Verrill's organ is poorly
understood and its comparative morphology has largely been
ignored. The organ is usually W shaped in the Octopods but
in the Sepioidea and Teuthoidea is three parted, consisting
of a dorsal inverted V shaped main organ and paired lateral
or ventral pads. From histological examination the organ is
found to be composed of long goblet cells whose function is
to produce mucus. It is assumed that by the excretion of
mucus it aids in clearing the funnel of foreign material
during periods of inactivity or in areas where considerable
material living or dead is in suspension in the water.

In the Octopods the funnel organ is usually W shaped and
departures from the norm consist in separation of the limbs
of the W or in some cases of parallel bars. In the Sepioidea
little variation is found in the shape of the dorsal element.
This is also true for the myopsid teuthoids but in the
Oegopsida considerable specific variation is found, reaching
its greatest complexity in the Cranchiidae. The variations
of the funnel organ are considered to be of considerable
value in taxonomic and growth studies.
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COMPARATIVE INTERNAL ANATOMY OF VAMPYROTEUTHIS INFERNALIS.
Richard E. Young, Institute of Marine Science, University
of Miami, Miami 49, Florida.

Vampyroteuthis infernalis is the sole known representative
of the archaic order Vampyromorpha. Studies on the internal
anatomy of this animal have further substantiated its primi-
tive nature. Of particular interest in this regard is the
"incomplete' structure of the mantle and the presence of a
large mantle nerve. This nerve is the functional equivalent
of the numerous small nerves which radiate from the stellate
ganglion in higher forms, and may be the forerunner of the
more advanced condition.

To the list of unique features of this animal, several
additions can be made. Among these is the apparent
cyclic development of the male reproductive system, the
highly complex nature of the statocysts and the functional
peculiarities of the hepatopancreas.
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DEVELOPMENTAL ANALYSIS OF THE CEPHALOPOD EMBRYO. John M.
Arnold, Dept. of Zoology, University of Minnesota, Minneapolis 14, Minn.

There has been a surprising lack of experimental embryological work done
on the cephalopods. In this paper two approaches were used to gain informa-
tion about the mechanism of differentiation in this group. A culture medium
of adult squid blood, sterile sea water, and antibiotics has been devised that .
will support growth of the embryo outside of the chorion. By stripping off
the outer layer of cells from the yolk epithelium of Loligo pealii embryos dur-
irgthe appearance of organ anlage, it was found that the yolk epithelium appa-
rently induces the overlying cells to form the primordium of the eye. If the
overlying cells and the yolk epithelium were removed together and cultured
as an isolate, a complete eye was formed. If reaggregates of dissociated
cells were grafted onto freshly stripped epthelium, these cells assumed the
fate of, and differentiated into parts of, the organ that would normally be
found in that position. It was concluded that the yolk epithelium induces the
overlying cells to form the organs above it and that this yolk epithelium has
regional specificity.

The egg cortex of embryos in the first cieavage was tangentially irradiated
with a microbeam of ultra-violet light. At the time of appearance of the or-
gan anlage these embryos lacked the organs that should have appeared above
the irradiated area. If the blastoderm fails to cover the total egg only those
organs that would normally develop in the cellulated area appear. Centrifu-
gation experiments have shown the position of the blastodisc to be unrelated
to the site of appearance of the organ anlage. It was concluded that the egg
cortex serves as a morphogenetic map of 'pre-programmed information' and
dictates by means of the yolk epithelium where the organ anlage shall be
formed.
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THE DICYEMID MESOZOA Robert B. Short and Raymond T.
Damian, Department of Biological Sciences, Fiorida State
University, Tallahassee, Florida. The dicyemid mesozoans,
common parasites of cephalopod kidneys, present unsolved
problems relating to their life cycle and taxonomic posi-
tion. Forty-one species of dicyemids have been described
from 27 species of cephalopods in ten genera.

Dicyemids will be illustrated and their life cycle
will be briefly discussed. Known hosts and localities
will be presented and a method for preparation of material
for study will be described.
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THE PROCESS OF AMMONIA EXCRETION IN AN OCTOPUS. W. T. W. Potts
and A. W. Martin, Dept. of Zoolo: University of Washington,
Seattle, Washington.

The excretory system of this cephalopod consists of a symmetri-
cal pair of renal organs. The urine originates by the
ultrafiltration of blood through the branchial heart appendages
into the pericardium. The filtrate drains through the renoperi-
cardial ducts into the renal sacs. Glucose is resorbed and phenol
red and ammonia are transferred from the blood and concentrated in
the urine in the renal sacs. The secretory tissues are arbores-
cent glandular outgrowths on the walls of the lateral venae cavae
within the renal sacs, the renal appendages. The blood lies
within the renal appendages, the urine outside.

The function of the kidney has been elucidated by the insertion
of blood sampling tubes and indwelling catheters in many locations
within the renal organ.

Ammonia diffuses from the blood into the urine in the form of
the mobile ammonia molecule (NH3) ang is trapped in the acid urine
in the form of the ammonium ion ). At the pH of the blood,
7.0 - 7.2, about 1% of the total ammonia exists as the ammonia
molecule but at the pH of the urine, 5.1 - 5.5, only about 0.01%
exists as ammonia. The degree of concentration of total ammonia
(NH3 + NH4*) in the urine may reach one hundred times that in the
blood, but the concentration of ammonia (NH3) in the urine is
always lower than in the blood. The concentration of total ammo~
nia in the urine varies with the acidity of the urine and the
concentration of total ammopia in the blood. The carbonic
anhydrase inhibitor Diamox® partially inhibits the acidification
of the urine and greatly reduces the degree of concentration of
ammonia,

The pericardial fluid is up to one pH unit more alkaline than
the blood and contains less total ammonia. The ammonia is
probably removed from the initial ultrafiltrate by the same
process as that by which it is added to the final urine. The
origin and significance of the high pH of the pericardial fluid
is not known.

About one-quarter of the ammonia present in the blood is lost
from the lateral venae cavae as a unit of blood traverses the
renal sacs, a further loss of ammonia occurs across the ctenidia
under the circumstances of these investigations where the aquarium
water is at a pH of about 7.5. The pH of the blood alters less
than 0.1 pH unit across the kidney and ctenidia together.
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MUCUS IN INVERTEBRATES - INTRCDUCTORY REMARKS, Sophie Jakowska,
27 West 96 St., New York 25, N.Y,

Experience with micous secretions from mammals indicates the
need for a chemical approach to the study of invertebrate mucus,
Recent advances in this field are summarized in order to discuss
briefly the basie characteristics of micins and blood group
substances, some methods of isolation and purification, and the
basis for histochemical procedures currently in use,

Some invertebrates may provide better homogeneous samples of
macus ywith minimm extraneous matter,e.g.coelomic mecocytes of
some annelids, The puzzling insolubility in most solvents of
many mcous secretions of higher animals may be better studied in
invertebrates that permit direct methods of micus collection.
Some species may be suited for studies on biosynthesis of mueins,
just as bacteria contributed to the understanding of these
phenomena in mammals, It would be interesting to learn if the
basic proteins associated with invertebrate micins are as rich
in serine, threonine and glycine as are the micins and blood
substances of higher animals, A clearer understanding of the
relationships of micopolysaccharides from rmcus and from connsct-
ive tissue may possibly be reached through studies on lower an-
imals; lamellibranch erystalline style is of interest, Studies
on invertebrate micus in terms of immnological relatildnships
of animal groups,as well as host-parasite relations,may prove
of value in view of the basic similarity of micins and blood
group substances in mammals,

A mumber of invertebrates, known as good sources of mcus,are
pharmacologically investigated in relation to acetylcholine and
related substances; eoncomitant observations on meus secretion
would be advisable, Land snail has already been used in studies
on the effects of ailr pollutants: mcus secretion of aquatic
invertebrates may be used eventually as a criterion of chemleal
pollution of fresh and sea water. Invertebrates may also furnish
better models for studiss of micosal irritants than some of
those presently in use, More studies on invertebrate mcus
secretion in natural or artificial ecological systems should
be encouraged in order to elucidate some factors affecting the
rate and amount as well as physical and chemlcal condition of
micus, It may be of interest to investigate micins in some forms
that exhibit reguiar sex reversal in view of mucin sex dimorphism
oceurring in hamster submaxillary glands.

Invertebrate zoology can make an important contribution’ to
this relatively unexplored field,



82

CYTOLOGICAL AND CYTOCHEMICAL OBSERVATIONS ON THE MUCOUS GLAND

CELLS OF CONVOLUTA CONVOLUTA. Knud Jorgen Pedersen, Institute

of General Zoology, University of Copenhagen, Denmark.

The acoel turbellarian, Convoluta convoluta, is richly pro-
vided with mucous gland cells., The cytology of these cells has
been studied employing a variety of methods: observation of
isolated, living cells using phase contrast microscopy, general
morphology and cytochemical properties using fixed specimens,
enzymatic cytochemistry on frozen sections and fine structural
features as revealed by electron microscopy.

Based on fixed animals the mucous gland cells can be classi-
fied in two groups: antero-dorsal cells with long, indistinct
rod-like secretion granules and postero-ventral cells with
smaller secretion granules. These granules are round or have a
short, compact rod-like appearance. The antero-dorsal cells
comprise a more homogeneous group than the postero-ventral cells.

Both types are intensely alcian blue positive even at pH o.4
and strongly basophilic and metachromatic at PH 1.5, The antero-
dorsal cells are basophilic even at PH o.4, Both groups are in-
tensely stained in the colloidal iron procedure., The antero-
dorsal cells are PAS-negative. The postero-ventral cells are
variable in their reaction to the PAS-method. Some cells are
strongly PAS-positive, some negative and some intermediate reao-
tive.

Using methods as methylation, methylation plus saponifica-
tion, sulfation and desulfation combined in various ways with
staining with alcian blue and azur A at graded pH-values, the
PAS-method and colloidal iron uptake, it is concluded that the
secretions of both groups contain mucopolysaccharides possessing
both carboxylic groups and sulfate groups. Both types contain
many free hydroxyl-groups, some of which are in vicinal position
in the postero-ventral gland cell group but not so in the antero-
dorsal cells,

Amino aoid end- and side groups have not been demonstrated in
the secretion granules, neither neutral lipid nor oxidative and
hydrolytic enzymatic activity.

The fine structure of the gland cells and the secretion gra-
nules will be described and the functional significance of the
secretions will be discussed.




83

THE ROLE OF GLYCOPROTEINS IN EGG-SHELL FORMATION OF TREMATODES
AND CESTODES. J. A. Cle%g, Dept. of Zoology, Australian
National University, Canberra, Australia.

The egg of trematodes and pseudophyllidean cestodes consists
of an ovum and a number of ‘vitelline' cells, surrounded by a
protein shell which is secreted by the vitelline cells., Histo-
chemical evidence suggests that the shell protein is stabilized
by a quinone tanning system involving a phenolase and a
phenolic substrate.

The shell protein has recently been isolated from
Schistogoma mansoni and shown to be a glycoprotein. No free
Phenolic substance can be extracted from the worm and it is
thought that the phenolic groups of tyrosine residues in the
glycoprotein act as the substrate of the phenolase. According
to this view tanning occurs by the conversion of tyrosine to the
quinone of Dihydroxy-phenylalanine which then forms cross-—
linkages with free - NH, groups on adjacent glycoprotein
molecules to give a haraened and insoluble shell protein,

The region of the uterus where egg-shell formation takes
place is surrounded by a cluster of unicellular glends,
collectively termed Mehlis' gland. The secretion of the gland
is strongly positive to the Periodic acid = Schiff reaction
and other histochemical evidence suggests that it is a
mucoprotein. The mucoprotein is secreted onto the vitelline
cells just before they release the shell protein and is later
gseen inside the shell., It is not known, however, if the muco-
protein is stimulating secretion of the shell or whether it has
gome other effect.

Water extracts of large numbers of glands contain a muco-
protein with a high electrophoretic mobility. This mucoprotein
is currently being isolated for characterization and to enable
direct studies of its physiological action to be carried out.
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HISTOCHEMICAL STUDIES ON THE REGENERATION OF MUCUS-PRODUCING
CELIS IN THE INTEGUMENT OF THE GARDEN SIUG. John A, Arcadi,
Biology Department, Whittier College, Whittier, Calif.:

Portions of the integument of the garden slug, Lehmania
oirieri, were excised and the resulting wound was &
go heal. Healing times varied from 2 to 21 days in various
groups of animals.

Using freeze-dried and freese-substituted tissue, the
response of the "basket" and "gramlar" cell glands was
studied in relation to their stainability with Aleian Blue,
PAS, and Toluidine Blue,

Site and mechanism of formation of the newly formed glands
will be discussed.
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THE EFFECT OF TEMPERATURE AND PHOTOPERIOD ON MUCUS SECRETION IN

A SLUG, LIMAX FLAVUS, Earl Segal, Dept. Biology, Rice Univer-
sity, Houston, Texas.

During the course of a study on metabolic responses and
weight loss in the slug, Limax flavus at temperatures below
zero, it was observed that certain individuals secreted a thick,
bright yellow mucus while others secreted a thin, colorless mucus.
A preliminary analysis has shown that both the previous thermal
history and the photoperiod influence the secretory activity of
the animals in response to the stress of prolonged subzero
temperatures.

Thirty~-six animals were randomly selected from a stock
culture (20°C., LD 11:13), half were placed at 20°C., LD 8:16
(short day) and half were placed at 20°C., LD 16:8 (long day).
After two weeks both groups were placed at -4°C. for 24 hours.
Fairly uniformly the short day animals secreted an abundance of
thick, bright yellow mucus while the long day animals secreted
a limited amount of thin, colorless mucus. Much of the weight
loss (31%, short day; 12%, long day) can be attributed to the
mucus. It is of interest that 83% of the short day group died
within 3 days of the cold exposure but only 17% of the long day
group died.

A second group of 24 animals were moved from stock to 5.
for two weeks. Half were under short day and half under long
day photoperiod. The response to -4°C. was similar in the two
groups. The majority of the animals secreted a thin, pale
yellow mucus. The weight loss was 29.5% (long day) and 27.5%
(short day) and only one animal of each group died within 3 days.
Thus the photoperiod effect on mucus secretion was masked at a
low acclimation temperature. Whether the mucus cells in the
mantle and foot epithelium show morphological and/or functional
changes correlated with the temperature and photoperiod is being
investigated.
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MUCUS OF THE GIANT SLUG, ARIOLIMAX COLUMBIANUS (GOULD).
Robert E. Taylor, Cystic Fibrosis Research Laboratory,
Albert Einstein Medical Center, Philadelphia 41, Penna.

*

An extensive search for an ideal organism in which many
of the general aspects of mucus secretion can be studied
culminated in the selection of the giant West Coast slug,
Ariolimax columbianus. Conditions suitable for keeping the
slugs alive during transportation from the West to the East
Coast, and for maintaining them in the laboratory for long
periods were established. The specimens used repeatedly
served as test subjects and as sources of exceptionally
large quantities of mucus, and in other ways proved to be
well-suited for experimental work. Those not misused were
still apparently normal after twenty months.

Extrusion of mucus from the integumental glands was
induced by touch, electrical shock, visible and ultraviolet
irradiation, solutions containing monovalent (but not
divalent) cations, and vapors of ammonia, acetic (but not
hydrochloric) acid, acetic anhydride, diethyl ether,
chloroform, ethanol, and acetone. Ammonia, or a mixture of
acetic anhydride and ether vapors, were the two stimulants
which elicited extrusion of the largest quantity of mucus
without permanent injury to the organism.

Between 5% and 10% of the crude mucus obtained by induced
extrusion consisted of solids. After removal of cellular
and miscellaneous debris by centrifugation and of low
molecular weight solutes by dialysis, up to 85% of this
solid material remained. This fraction was indistinguishable
from native mucus in many of its physical and chemical
properties. It consisted of protein, polysaccharide, and
inorganic ions. The inorganic residue included more than 95%
of the calcium ions present in the crude mucus. Ultra-
centrifugal, electrophoretic, and solubility data indicate
that these components constituted a single macromolecular
compound. This conjugated protein was precipitated by high
concentrations of ethanol, acetone, and ammonium sulfate,
but not by heat, trichloroacetic or hydrochloric acid. It
was isoelectric at about pH 3, and dissociated under con-
ditions which favored removal of the bound calcium.
Dissociation yielded an acidic, water-insoluble protein,
and a water-soluble polysaccharide. The polysaccharide
consisted of glucosamine and fucose in approximately
equimolar quantities, and made up about 40% of the macro-
molecular complex.

The results of the chemical and physicochemical investi-
gation of this material are interpreted to indicate that
the integumental mucus obtained from Ariolimax columbianus
under these conditions was primarily a single molecular
species of mucoprotein in which the protein and poly-
saccharide moieties were joined through ionic linkages
involving calcium.

*Present address, This work has been done at the Dept,.of Biol,
Seiences, University of Delaware.
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A COMPARATIVE STUDY OF THE INTEGUMENTARY MUCOUS CELLS OF

OPHIUROIDS. A.R. Fontaine, Dept. of Biology, Victoria College,
Victoria, British Columbia, Canada.

The ophiuroid Ophiocomina nigra has been shown previously by
the author to have two types of integumentary macous gland cells:
(1) a massive gland originating deep in the dermis, with a
polynuclear secretory source, secreting a highly sulphated acid
mucopolysaccharide, and functioning in defense against predation;
(2) a unicellular gland restricted to the epidermis, secreting
a simple acid mucopolysaccharide, and functioning in a
suspension-feeding mechanism and sanitation. Nine other
ophiuroid species have been examined for the presence of
integumentary mucous cells: (Ophiocomidae) Ophiocoma scolopen-
=drina, Ophiopteris papillosa, Qghio?sila aranea, O, annulosa;
QOphiactidae Ophiopholis aculeata; (Amphiuridae) Amphipholis
squamata, Amphiodia occidentalis; (Ophiolepidae) Ophiura
texturata; (Ophiodermatidae) Ophioderma longicauda,

——e, 9

Three of these (Ophiocoma scolopendrina, Ophiopteris
papillosa, Ophiopholis aculeata) have glands which can be
equated with the massive dermal glands and with the unicellular
epidermal glands of Ophiocomina on the basis of structure and
histochemistry of the secretions. Four species (Q§hiogsila
Spp., Amphipholis squamata, Amphiodia occidentalis) have only
the massive dermal gland type. In all the above species, the
glands appear to be concerned with feeding-sanitation or
defense, or sometimes both. Only two species (Ophiura
texturata, Ophioderma longicauda) lack mucous glands generally,
although a few are located in the oral regions. The latter
two species are largely carnivorous,

A literature survey shows that 8 further species have been
examined histologically, Five of these have cells comparable
to the massive dermal glands of Ophiocomina, and one has
unicellular epidermal glands as well, Three species apparently
lack glands, Out of 18 ophiuroids for which there is information
13 are lmown to secrete micins abundantly, The most common
type of secretion is a highly sulphated acid mucopolysaccharide
produced by a large gland of dermal origin. Less common is a
unicellular gland secreting a more simple mucopolysaccharide,
Available evidence suggests that these micous secretions are
concerned primarily with defensive and/or feeding mechanisms,
It may be concluded that integumentary mucous secretions are
more common in the Ophiuroidea than is generally suspected,
and that they play important roles in the functional biology
of the group,
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MUCUS IN FEEDING MECHANISMS OF SOME CRUSTACEA., Erik Dahl, Dept.
of Zoology, University of Iund, Lund, Sweden.

The part played by entangling secretions in the feeding me-
chanisms of Crustacea is still under debate and comparatively
little is known about conditions outside the Branchiopoda.

Some Malacostraca, especially the Mysidacea, feed by two dif-
ferent methods, either by filtering minute particles suspended
in the water by means of a maxillary pumping mechanism or by
picking up large food masses with the mandibular palps and tho-
racic endopodites. In Hemimysis Cannon and Manton found that
labral secretions are probably not involved in filter feeding.
This could be confirmed for Boreomysis arctica.

On the other hand during feeding on large objects the effi-
ciency of the appendages involved is apparently enhanced by
PAS-positive secretions, probably mucoploysaccharides, pro-
duced in large quantities in the mandibular palps and also dis-
tally in the thoracopods of B.arctica and Neomysis integer.

Amphipods, which are not filterers, mostly feed on large
food particles manipulated with the mouth appendages, and then
large quantities of PAS-positive material are secreted from
the labral and other glands into the atrium oris and adjacent
areas. Hyperia galba, ecto-parasite on the jelly-fish Cyanea
capillata, produces extremely large quantities of such secre-
tions from body and appendages.

The copepod Calanus finmarchicus, which feeds exclusively by
filtering, produces PAS-positive secretions from the labrum
and mouth appendages which enter the filter chamber. Thus in
this respect it differs from the mysids where the filter chan-
ber contains no mucus.
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THE PRESENCE CF MUCCPOLYSACCHARIDES IN THE HEPATOPANCREAS OF THE
ISOPOD ARMADILLIDIUM VULGARE. Harrison R. Steeves, III,
Department of Anatomy, University of Alabama Medical Center,

Birmingham.

Histochemical studies on the hepatopancreas of the Isopod
Armadillidijum vulgare (Latreille) indicate that the distal border
of the cells composing this organ contains a high quantity of
acid mucopolysaccharides. At least two types are present:

(1) that which stains with Toludine Blue-0 at pH 2.8 and is
hyaluronidase labile, and (2) that which does not stain with
Toludine Blue-0 at pH 2.8, but which stains with Aleian Blue
at p.H 2.4 and is hyaluronidase fast.

The former is most probably chondroitin A or C, while the
latter is at present unidentified. It is undoubtedly an acid
mucopolysaccharide as evidenced by its staining with Alcian
Blue, but is relatively deficient in sulfate groups. After
sulfation with p-Hydrozinobenzenesulfonic acid (PBSA), however,
it stains positively with Toludine Blue-0 at PH 2.8.

This distal border of the epithelium of the hepatopancreas
is most probably the area of the cell responsible for the
secretion of mucins, as evidenced by the fact that those mucins
found within the lumen of the hepatopancreas exhibit the same
histochemical properties as the distal border.

Electron micrographs of the outer border of the cells of the
hepatopancreas show it to be composed of numerous, regularly
arranged microvilli, approximately 0.2 - 0.3 micron long and
0.05 micron in diameter. These microvilli greatly increase the
surface area of the cells and are undoubtedly concerned with
the absorptive function of the hepatopancreas. They may also
serve as sites of secretion, as evidenced by minute projections
on their surface, the nature of which is as yet undetermined.
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MARINE FOULING COMMUNITIES OF RHODE ISLAND. Donald J. Zinn,
Department of Zoology, University of Rhode Island, Kingston,
R. |., Richard D. Wood, Department of Botany, University of
Rhode Island, and Harold Berkson, Scripps institution of
Oceanography, LaJolla, California, U, S. A.

During the period between 1 January 1955 and 1 March 1957 the
construction, assembling, installation, and testing of a series
of buoyed racks of h-inch by 5~inch glass plate and 1-inch by 3-
inch standard microscope slides at three Stations in Narragansett
Bay and Block Island Sound was accomplished. At the same time
that bi-weekly or monthly samplings of test plates at various
levels were made, plankton collections were taken. This date
together with examination of samples of the substratum and previ-
ously accumulated material on the hydrography of Rhode Island
waters formed the basis for the analysis of local fouling
communities.

The microbenthos of the area and the early stages of the
fouling community on the plates of the sampling apparatus showed
little correspondence. Macroscopic foulers occurred on the
bottom and on fouling test plates in the same area, but as water
depth increased, these organisms decreased both in total number
and in number per unit area of test plate. Floating objects or
material drifting just below the surface revealed populations
resembling the communities found on test objects placed in
relatively the same position.

Evidence was accumulated indicating that the time limits and
sequences of appearance for the inhabitants of the slime film on
newly exposed surfaces are not as precise as believed heretofor,
these factors apparently vary with season and with geographic
location. Nearly 100 taxa of the fauna and more than 60 repre-
sentatives of the flora have been identified, indicating that an
unusually large variety of plants and animals comrrise fouling
communities in Rhode Island waters.

Total biomass of fouling organisms, greatest at the surface
and least at the bottom, was probably caused in great part by
gradual decrease in filamentous algae, filamentous diatoms,
colonial diatoms and solitary diatoms as distance increased
vertically from the water surface.

Mytilus edulis as spat appeared at all levels at all stations
during the summer months. Lower temperatures increased the time
for the appearance of the first bacterial slime and the attach-
ment of diatoms. Sequence of early attachment was slime bacteria,
stalked bacteria, fungi, simple diatoms, colonial and filamentous
diatoms, and small ciliates. Diatoms did not have to be present
before attachment of larger organisms.
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STRONTIUM SCAVENGERS IN UARINE PLANKTON: THE ACANTHARIA.
Bruno Schreiber, Dept.of Z00logy,Parma University,Parma,Italy.

Acantharia are,perhaps,the unique animals of planktonic mari-
ne fauna with a specific accumulation power for Sr, and therefo-
re they belong to the category of "scavengers" of a well defini-
te sea-water component. This has been recently confirmed by
SCHREIBER and CAVALCA by means of a r8ntgenographic analysis with
Weissenberg method on the spicula of Anphylonche elongata which
appears to be built of a single monochystal of "celestite".Owing
to the presence in sea water of radioactive-isotopes of Sr, Acan-
tharia seem to be of the higest interest as possible accumulators
of those radionuclides. Till 1959 a research plan has been carri-
ed out in order to investigate the following problems: 1) syste-
matics and ecology of Acantharia in Thyrrenian and Adriatic Seas
and, more recently, also in Atlantic Ocean. 2) correlation be-
tween Sr and Acantharia content in plankton. 3) measures of radio-
activity and Sr90 extraction from plankton for the determination
of the "concentration factor",comparatively done in samples with
and without Acantharia such as in Thyrrenian and Adriatic Sea.

4) breeding assays and autoradiography of Acantharia directly
isolated in the open sea. The results till now achiewed a positi-
ve correlation exists between Sr amount and Acantharia percentage
in plankton. Extraction and measurement of the radioactive isoto-
pes of Sr were carried out by means of two methods of radiochemi-
cal extraction studied in such a way tofacilitate the separation
of short-live radionuclides. Mixed samples of a large number of
tows,required for reach a minimum of 50 mgr of plankton ashes
have been analized in 1960-61 and the obtained results show a
content of 349ﬂ¢£5r90/gr8r for Adriatic plankton and of 110m(Sr90
/grSr in Thyrrenian vlankton, If however we try to calculate the
concentration factor of the plankton as a whole and we consider
the amount of S5r90 in sea water and the percentage of Acantharia
in the two seas,it results that the ligurian plankton has a C.F,
five times greater thah the adriatic one. Therafore,the starting
hypothesis that the Acantharia act as Sr20 accumulatores seems to
be confirmed. In fact the C.F, for the two seas result as follows:

Ligurian Sea Adriatic Sea
pm€.5r90/gr.Sr = 110 M ST30/gr.Sr = 349
#C.3190/m3 = 65 pC.ST90/m3 = 122

% Sr in pl.ashes = 0,62 4 Sr in pl.ashes = 0.053
C.F. = 10,490 C.F. = 1,907

Autoradiographies of Acantharia have be done by alcool-fixed
plankton samples directly put on Ilford L4 emulsion exposed for
variable time neriods. In two samples collected in June 1362,in-
dividuals of Acanthostaurus and unidentified juvenile forms ap-
pear strongly darkened with a kalo in which beta traks are reco-
gnizable. The darkening power is evident in soft parts and in
myonema,while on the contrary the spiculae of adult specimens
gave negative results. The fact that not the totality of speci-
mens are-active,that the gamma spectrum of the plankton shows
the presence of short lives radio-nuclides,which appear to be in
particulate instead of in soluble form,and that only the soft
parts and not the spiculae are darkened,lead to the conclusion
that other nuclides not specificated,but not Sr9%0 are responsa-
ble of these results.fiiiilar funds have been obtained with
Haenmatococcus pluvialis cells collected in water tanks for rain
out detection.
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RECENT EXPERIMENTAL EVIDENCE ON THE NUTRITIONAL VALUE OF
PHYTOFLAGELLATE TYPES TO A CALANOID COPEPOD. David L. Urry,
Chelsea College of Science and Technology, London, England.

The marine copepod Pseudocalanus elongatus is common in
British waters, and is eaten by a number of economically
important fish, notably the herring (Clupea harengus) and
the whiting (Gadus merlangus). The biology of Pseudocalanus
elongatus is therefore of fundamental importance, and an
understanding of its nutritional requirements is desirable.
Attention has been drawn by several workers to the possible
importance of nannoplanktonic phytoplankton to the nutrition
of copepods.

This problem has been studied under laboratory conditions
by maintaining stocks of this copepod and feeding these
stocks with selected unialgal cultures. Adult females have
been used in these experiments.

The chrysomonad Isochrysis galbana has proved to be an
ideal food for maintaining laboratory stocks, since
Pseudocalanus elongatus will feed readily upon this organism,
normally surviving for approximately 50 days, with a
survival of more than 100 days being commonplace, This
may be compared with a survival of only approximately 20 days
for starved Pseudocalanus elongatus. This flagellate,
therefore, of only 4u to 8u in size, can alone provide a
suitable diet for Pseudocalanus elongatus. Experiments in
which Pseudocalanus elongatus has been fed with diatoms
have shown that as a source of food for the copepod they
are in no way superior to Isochrysis galbana.

The green p-flagellates do not appear to provide a
suitable diet for Pseudocalanus elongatus. When a stock
is fed on phytoplanktonic Chlorophyceae the survival is
identical to that of a starved stock. Examination of the
faecal pellets produced show the algal cells to be little
altered, and it is inferred that these algae inhibit the
digestive processes of Pseudocalanus elongatus.

Survival on dinoflagellates approximates to that obtained
with Isochrysis galbana, and this has been true even of
Gymnodinium veneficum which has previously been shown to
possess toxic properties. Control experiments, however,
have shown that the only culture available in the United
Kingdom of this alga has lost its toxic activity.
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BIOLOGY OF SOME POGONOPHORA. A, J. Southward & E, C, Southward,
Maripne Biological Laboratory, P th, England.

Pogonophora are benthonic marine invertebrates classified
among the lower members of the echinoderm-chordate stem (Deuter-
ostomia). Our present knowledge of their distribution suggests
association with low temperature and a good supply of (detrital
?) food material rather than solely with great depth, since
they are most abundant along the continental slopes and in the
adjacent trenches. They appear to be absent from the abyssal
plains but are found on the continental shelf in polar and cold
temperate latitudes. The upper limiting temperature seems to be
about 10-12° C., though few species occur where the annual mean
bottom temperature exceeds 9-10° C,

Our work on the ecology and distribution of Pogonophora has
been carried out chiefly along the continental slope of the
north-east North Atlantie. Here the animals have been found in
soft deposits varying from muddy sand to soft mud, at depths
from 150 to 1500 metres. Their distribution on the sea-bed
seems to be extremely patchy, perhaps as a consequence of the
apparent absence of pelagic or mobile stages in the 1life history.
However, there may be some association between a great abundance
of Pogonophora and an imbalance in the production cycle of plan-
kton in the waters above, caused by upwelling, with consequent
organic enrichment of the bottom deposits.

Pogonophora are of particular interest because they lack an
alimentary canal, and various theories have been advanced as to
their method of nutrition. BExperimental work is difficult
because of the ease with which tHe elongated animals are damaged
during bottom sampling. Our studies of the living animals,
still in progress, deal with various aspects of the behaviour
and nutrition of %he adult and young stages; chemistry of the
blood and other pigments (haemoglobin is present) and epidermal
secretions; temperature dependence; and effects of light.
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0 BEPTUKAJIBHOM U T'EOTPAOMYECKOM PACIHPOCTPAHEHMH
POGONOPHORA « A.B. UBanos, TocyzapcTBermft yHu-
Bepcurer, Jieunurpan, CCCP.

CBesienust 0 POGONOPHORA  OHCTPO pacryr (B I950 r. =
3 smza, B 1958 r. ~ 28, a B I90 r., -~ 44, B I963 - okOXO
I50 BuzoB). NMororodop OTKPHBADT TeNeph BO BCEX MODAX X
98CTO B MECTax, CYMTADHMUXCA XOpomo M3yyeHHuMu (Bapemnoso Mope,
HopBexckue ¢uopAH, ATnaHTHUKE 6au3 3ananHo#t Esponn, CpezmseM -
HOe Mope). BepoATHO, ZeHCTBUTENBHOE KOMMYECTBO BHAOB HE MeHee
1000,

lloroHOYOpH HEe NCKIMYMTENBHO aCUCCANbHH, XOTA GOABmAR
YacTh BUAOB ¥ OOMTaeT rayoxe 2000 M., YnprpaaluccanbEH 20 BH~
Z0B (GONBUMHCTBO -~ DHAEMHUKN TIYyCOKOBOZHHX BNAJMH)e 25 BHIOB
xuBeT He rayoxe I000 M. Ha rayOmHax MeHee 300 u oOuTaeT 7 Bu-
ZTOB -~ (GOPMH MOYTH NCKANUATENBHO apKTUYECKME M aHTAPKTUUYECKUE.

Teorpaduyecroe pacnpocrpanerue noroHofop uueer ciezypmue
0COCEHHOCTH.,

MororogopH OOHYHH B OKDaMHHHX HEONPECHEHHHX MODPAX M B
NpUODEeXHHX palloHaX OKeara, BO OTCYTCTBYKWT Ha OKSAHWUECKOM JIOXE
BRanM OT KOHTHHEHTOB M GOJBEMX OCTPOBOB; OKDAMHHHE MOPA Xapak-
TEPU3YOTCA Kaxmoe cBoell dayHo# nororofop; rAyGOKOBOZHHE BHagu-
HH HEe OYeHb YZA8JEHHHE OT KOHTHHEHTa, UMENT JHICMNUHYD QayHy
noroHodop; PoOX Siboglinum B LEJA0M PacnpoCTPaHEH NOUTH NOB=-
CEMECTHO.

[IpepBalHuM reorpaduueCKuM pacnpoCTpaHEHHMEM XaPaKTEePU3ynT-
CA POZH: Oligobrachia (0XOTCKOe MODe ¥ AT/IHTHKA), Siboglinoi-
des (Mezufickuit oxean ¥ KapuGcxoe Mope), Galathealinum (llese-
OeccKoe MOpe, BOCTOUHAs uacTh llanuduk, AprTuueckuit Cacce#in ) m
Lamellisabella (0OxoTcrO€, BepMHTOBO MOpf, flIOHCKAR BIAAMHEE,
llanaMcknit 3anuB, ApaBufickoe Mope).

Kax @uapTparTopH=cecroHodar# PogonophoraHantojiee OCHYHH B
MecTax, I'Ze MMepTCH KOHUEHTpalu¥ NPUIOHHON! opranvdeckoff B3BECH.
ITHM OOBSICHAETCA OTCYTCTBHE MOTOHOPOP B yAAJIEHEHX OT KOHTHHEH-
TOB OTKPHTHX NPOCTPAHCTBAX OKEAaHOB.,
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PROPAGATION OF THE COMMON STARFISH, ASTERIAS FORBESI, IN
LONG ISLAND SOUND DURING A TWENTY-FIVE YEAR PERIOD. Victor
L. Loosanoff, U. S. Bureau of Commercial Fisheries, Tiburon, California.

Observations covered the period from 1937 to 1961 and were carried in
Long Island Sound in the area extending for approximately 30 miles, from
Bridgeport to New Haven, Connecticut. The stations, number of which
varied from 7 to 23 in different years, were located at the depths ranging
from intertidal zone to 100 feet but principally in 12, 20 and 30 feet. Since
1944, locations of 10 basic stations remained the same.

The studies were designed to determine, each year, dates of beginning
of setting, daily intensity of setting, end of setting and duration of setting
period. Role of several environmental factors in relation to the above-
mentioned chronological events and to intensity of setting within the same
year and during different years was ascertained to provide, if possible, a
basis for predicting time and intensity of setting.

Beginning of setting varied in different years from the last week of June
to the last week of July. In 1945, the setting began and ended within the
same day, September 11. In other years, it ended between July 23 and
September 28. The length of setting period varied from one day in 1945 to
90 days in 1938. The time of peaks of setting also varied greatly from year
to year, ranging the first week of July to the middle of August. The heavi-
est setting occurred in 1938, while in 1945 regardless of a large number of
adult starfish present, virtually no setting took place. As a rule, setting
was heavier at the 30 foot stations than in more shallow water. Starfish
larvae set even at the depth of 100 feet.

No cyclical tendency in starfish setting was established. A good relation-
ship was found between the date setting begins and intensity of set. It
showed that a set beginning early may be either poor or good, but a setting
beginning late is always poor. Poor sets may end early or fairly late
in the season, but good sets never end early. Poor sets tend to be short,
good sets tend to be long. Sets which reach a maximum early may end
early or fairly late, but sets which reach a maximum late tend to end late.

The intensity of setting may depend upon departure of sunshine from
normal for the period between April 16 and July 15. Thus, a sunny spring
tends to be followed by a heavier set. Furthermore, if the air temperature
during July is above normal, maximum set tends to occur earlier. No
other environmental variables were found to have significant relationship
with intensity of starfish setting or provide the basis for predicting the
date set begins or ends or the duration of setting. Finally, no relationships
were found between the number of adult starfish in Long Island Sound and
intensity of setting, and between the intensity of starfish and oyster setting
during the same years. It is suggested that the presence or absence in the
water of specific food organisms and larval diseases and predators may be
primarily responsible for the survival, and, therefore, intensity of setting
of larval starfish., Local minor water currents may also be important.
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ULTRASTRUCTURE DE LA SECRETION CEMENTAIRE DU TUBE CHEZ
SABELLARIA ALVEOLATA (L.), ANNELIDE POLYCHETE. Jean Vovelle,
lab. d'Anatomie et d'Histologie comparées, Faculté des
Sciences, et lab. de Microscopie électronigue du CNRS,

Paris, France.

Des cellules intracoelomiques & sécrétion protéique sphé-
rulaire élaborent la composante principale du tube de Sabel-
laria.la plupart d'entre elles contient des sphérules rem-
plies d'inclusions qui noircissent & la suite du stockage du
matériel aprés certaines fixations, le reste, un tiers envi-
ron, contient des sphérules homogénes.Ces deux catégories
cellulaires sont entremélées, sans formes intermédiaires
suggérant un passage de l'une & 1l'autre.En microscopie opti-
que, la dimension des cellules, la taille des inclusions,
1l'aspect du noyau, sont comparables dans les deux cas, comme
la répartition de l'ergastoplasme et la densité des mito-
chondries.Seules les imprégnations argentiques révélent des
satellites argyrophiles spécifiques des sphérules hétérogd-
nes.les tests histochimiques de détection des protéines et
des composés phénoliques, trés positifs pour les sphérules
homogeénes, donnent une réaction plus faible pour les sphéru-
les hétérogénes.Ces dernidres, qui offrent en propre une mé-
tachromasie au Bleu de Toluidine et une recoloration du ré-
actif de Schiff rappelant les propriétés de certains pig-
ments mélaniques, sont colorées par le Vert Malachite.

L'étude en microscopie électronique a affirmé la dualité
des cellules étudiées en écartant la présence de toute stru-~
cture dans les sphérules homogénes, et confirmé 1l'hypothése
d'une identité de nature de l'ensemble de la matidre des
sphérules homogénes avec la gangue périphérique aux inclu-
sions des sphérules hétérogénes. Ces inclusions de diverses
tailles, fusiformes, finement structurées de doubles stries,
ont un fort contraste aux électirons aprés fixation formolée,
comme les mélanines. On les retrouve, libérées de leur gan-—
gue, dans le tube organique interne de 1l'animal, dont elles
forment un élément essentiel. La richesse des deux types
cellulaires en lamelles ergastoplasmiques et en mitochon-
dries apparalt imporiante et comparable. Dans les deux cas,
le matériel d'une sphérule nouvelle apparait dans une vési-
cule dépendant d'un systéme golgien. Pour les sphérules hé-
térogénes, de petites vésicules golgiennes apportent un ma-
tériel nouveau, de sorte gqu'ad un noyau de substance homo-
géne s'ajoute une substance granuleuse périphérique. Cette
derniére s'enfonce en multiples inclusions et se structure
progressivement pour prendre un aspect lamelleux définitif.

On peut y voir une scléroprotéine, composante du ciment
organique stabilisée avant son expulsion au niveau de 1l'or-
gane constructeur, tandis que la protéine homogéne, de dou-
ble origine, subira un "tannage" ultérieur sous l'effet des
sécrétions complexes du bouclier glandulaire ventral.
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ORIGINE DF,5 NOUVEAUX MUSCIES A STRUCTURE HETERONEREIDIENNE.
René Defretin, Institut de Zoologie, Université de Lille, Nord
France.

s

Au cours des transformations musculaires liées a 1'épitoquie
chez les Néréidiens, certains muscles parapodiaux gardent leur
structure néréidienne, tandis que 1'on observe 1l'apparition de
faisceaux importants de nouveaux muscles parapodiaux ventraux
antérieurs et parapodiaux dorsaux ; ils se caractérisent par un
sarcoplasme abondant riche en chondriome et plastes granuleux.
L'examen de Nereis se transformant au cours de 1'épitoquie natu-
relle montre que ces muscles & structure hétéronéréidienne se
développent au sein d'un tissu d'aspect syneytial dont 1'origine
n'avait pu &tre précisée.

Afin d'élucider le mode de formation et la nature de ce syn-
eytium qui n'existe pas chez les formes atoques, il a été procé-
dé a4 1'examen systématique de nombreux exemplaires de Perinereis
cultrifera effectuant une épitoquie expérimentale. A cet effet,
1'ablation de leur prostomium a été préliminairement effectuée
par M. DURCHON.

Avant méme toute modification morphologique des parapodes on
constate, dans les régions ou se formeront les nouveaux muscles
hétéronéréidiens, une prolifération importante de 1'appareil
vasculaire. Ces petits vaisseaux, & paroi ultra-mince, se héris-
sent de véritables touffes de cellules hautes suivant un proces-
sus qui paraft comparable i celui de la formation des néphroé-
léocytes. On remarque & ce niveau une richesse inhabituelle du
sang vasculaire en éléments figurés et certains hémocytes de plus
grande taille sont le plus souvent accolés & la paroi. Il est
difficile de préciser si de tels bouquets cellulaires ont pour
origine 1'endothélium formant la paroi des vaisseaux, ol s'il
s'agit d'ambocytes de la lymphe temporairement fixés, ou enfin
s'ils proviennent de gros hémocytes ayant franchi le mince en-
dothélium par diapédése comme certaines figures le laissent sup-
poser.

Sur des exemplaires plus évolués, on remarque dans les mémes
régions des formations d'allure syncytiale dans lesquelles appa-
raissent de fines fibrilles isolées.

Les fibres hétéronéréidiennes nouvelles se forment donc dans
un tissu primitivement indifférencié dont l'origine est liée i
une active prolifération de 1'appareil vasculaire.
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LARVAL DEVELOPMENT OF NEREIS DIVERSICOLOR IN RELATION TO
REGIONAL SALINITY. Ralph 1. Smith, Dept. of Zoology, University
of California, Berkeley, Calif., U.S.A.

The larval development of Nereis diversicolor has been
studied at Kristineberg Zoological Station (Swedish west coast),
where surface chlorinities approximate 10-11 gm/L (salinity ca. 19
©/00) and at Tvarminne Zoological Station (Finnish south coast),
where chlorinities are about 3 gm/L (salinity ca. 5.4 ©/00).
Fertilization is possible at both stations over a wide range of
chlorinities, but there is at each locality a marked 'bottleneck'
of chlorinity, above and below which development is blocked in the
cleavage stages. Chlorinity tolerance increases during the
trochophoral stages, and widens most markedly by the stage of
'"three equal setigerous segments' to essentially the range of
tolerance of the adult.

At Kristineberg the chlorinity bottleneck is from 5 to 15
gm/L, with an optimum for development near 10-11 gm/L (thus close
to environmental chlorinity). Development at the extremes of 5
and 15 gm/L is retarded, but normal in its outcome.

In the less saline waters of the inner Baltic, near the eco-
logical limit of the species, the bottleneck for successful early
development is from chlorinities of 3 gm/L (only slightly below
environmental chlorinity) to somewhat above 7.5 gn/L. The chlor-
infty optimum for development at Tvarminne lies near 7.5 gm/L
(twice the environmental chlorinity and close to the concentration
found in the regulated coelomic fluid of the parent worm).

A chlorinity of 10 gm/L, which is optimal for development at
Kristineberg, is lethal to the early stages of N. diversicolor
of the inner Baltic. It is not yet known whether the observed
differences in larval tolerance of salinity variation are of
genetic origin, or whether they have arisen as a result of onto-
genetic conditioning of the parent and of the developing obcytes,
but the problem is open to experimental solution.

Because of the fact that the odocytes of Nerais diversicolor
develop within the regulated coelomic fluid of the parent, they
are not exposed to the selective pressures that might be expected
to lead to the production of eggs capable of developing in fresh
water, hence the extension of N. diversicolor into waters of low
salinity does not seem likely to lead to the invasion of fresh
water by this species. However, a closely-related species, Nereais

limnicola, has been able to invade and to reproduce in fresh water

by the development of the viviparous habit, based upon hermaphro-
ditism and internal self-fertilization, thus permitting its larvae
to develop in the regulated ''salinity'! of the coelomic fluid of
the parent until an osmotically resistant stage is reached. This
physiologically "simple" reproductive adaptation has permitted N.

limnicola to live permanently in fresh water with essentially no

change in its pattern of embryonic development. The invasion of
fresh water by Nereis diversicolor seems impossible on the basis
of its method of external fertilization and early development.
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THE PROBLEM OF "EUCALANUS ELONGATUS DANA". Bui thi Lang,
Scripps Institution of Oceanography, University of California,
La Jolla, California, U.S.A., and Faculty of Science,
University of Saiggp, Vietnam.

In extension of Dr. M. W. Johnson's previous study of four
forms of Bucalanus elongatus Dana in the N.E. Pacific, an
examination of this copepod throughout the Pacific shows a
fifth form close to E. inermis, restricted to the Indonesian-
Philippine oceanic waters., 1his provides another example of
diversity in the populations of a planktonic species on the
two sides of the tropical Pacific Ocean,
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THE DYNAMICS OF MIXED POPULATIONS OF NATANT DECAPOD CRUSTACEA

IN THE NORTH SEA. J.A.Allen, Dove Marine Laboratory,
Cullercoats, Northumberland, U.K.

Seasonal and yearly fluctuations in the natant epifauna of
the North Sea must have a considerable effeoct on the inshore
fisheries, for these animals form an important part of the food
of marketable fish. Since 1954, the epifauna off the Northum-
tberland coast has been sampled, at approximately monthly
intervals, over various types of bottom at depths between 20 and
100 metres. Sampling has been carried out with a §* mesh
Agassiz Trawl towed for 20 minutes. Caridean shrimps, comprising
some thirteen species, dominate the catches and it was clear
that the best method of dealing with the samples was to analyse
the biology of each species in turn before reviewing the data as
a whole. Analysis of the most common species is now complete
and a yearly pattern of growth, breeding, feeding and migration
is apparent.

A few shrimps are non-migratory and these appear to be limited
to either deep water muds or to gravel and muddy-sands where
these have a cover of hydroids and ectoprosts. Spirontocaris
1illjeborgi and Pandalina brevirostris occur over mud. Pandalus

orealis is also present in deep water, but outside the North
Sea this species probably migrates to evam greater depths with
increasing age. Spirontocaris spinus and Pontophilus spinosus
occur where there is a covering of zoophytes. As might be
expected, species from the same substrate have different feeding
habits while closely related species with similar feeding habits
are found on different substrates.,

The last statement also holds for the migratory species. Thus
closely related Crangon vulgaris and C, allmani, both of which
feed on species of Nephthys, are found on adjacent substrata
with very little overlap of the populations. During the summer
both migrate but in opposite directions, . vulgaris into shall-
tow water and C, allmani into deep water. The latter species is
not competing for food with the other deep water carideans. 1In
the case of P.borealis and P, montagui the relationship is more
complex and the distributions of the two species overlap. P.
montagui feeds mainly on tubiculous polychaets such as Pectinaria
and does not compete with the planktotrophic P, borealis. Very
few larvae of P, montagui from the mixed population in deep
water survive and it is highly probable that they are eaten by
P. borealis. Reoruitment of the deep water population of P.
montagui is by migration of older shrimps from shallow water,
with the result that the population inshore is predominantly
O-group shrimps and that offshore is predominantly 1- and 2-
group shrimps,

Migration can either be related to temperature and food
seeking (C. vulgaris) or age (P, montagui). In the case of C,
vulgaris and 3, allmani there Is a regu;ar annual onshore-offshare
migration, but older specimens of P. montagui never return to
shallow water, When differences in breeding times and number of
broods in each year are taken into account, the result obtained
is a highly integrated annual pattern of species relationships.
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STUDITS ON THE DECAPOD CRUSTACEA COMMENSAL WITH BRANCHING
CORALS OF QUEEVSLAND, AUSTRALIA., Wendell K. Patton, Dept.
of Zoology, Ohlo Wesleyan University, Delaware, Ohlo.

In 1957 and 1958, decapod Crustacea were collected from
the 1ivirg portions of 141 colonies of branching coral
belonging to Acropora in the famlly Acrovoridae and
Pocillopora, Seriatopora and Stylophora in the Pocilloporidae,
at sIx Queensland locallties, Of the 31 specles which
were collected from at least five coral colonles, 28 were
felt to be obligate commensals, and these showed a
merked specificity for a given famrily of coral, with only
a single specles occurring on both families. Six genera
were rectricted to one family or the other. Pocillopora,
Seriatopora and Stylopora shared several commensal species
Put showed specific differences for others.

At the four localities inside the Great Parrier Reef,
Yeron Island, Wistari Reef, Restoration Rock and Ret Reef,
the commensal relatlionships were as outlined above, and
quite uniform. At Willis Island, 250 miles east of the
Borrier Reef, the specliles composition was somewhat
different, but the main relationships rerained the sare.

In Moreton Bay to the south of the reef, only Acropora was
present and in this locality it contalined several commensal
decapods that elsewhere occurred only on the Pocilloporidae,

The commensal fauna showed a fnirly regular arrangement
of specles within the coral colony. The peripheral
branches were inhabited by specles of shrimp, some of
which were modified for a comrmensal exlstance, while others
were relatively unmodified. These species regularly
occurred in groups of several m~ture individuals. The
spaces at the base of the colony were occupied by crabs
and by considernbly modified shrimp. The majority of
members of thls group usually occurred in pairs (one mrale
and one female per colony). The specles which occur in strict
palre apparently prevent others of thelr specles from
setlling on the colony. As more or lesc strict palring
severely limits the size of the popul-tion which a speciles
can develop, this may well pernit more than one species to
occupy a glven niche.

From stomach analysis and structure of the first leecs, it
is probnble thet at least sore svrecies of cormensal decapods
feed on silt-containing mucus shed by the cornls, (Supported
by a Fulbright Scholsrship at the University of Queensland,
Brisbane, Australiza.)
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DISTRIBUTION OF PINK SHRIMP LARVAE (PENAEUS DUORARUM
BURKENROAD) IN SOUTH FLORIDA., Albert C. Jones, Inst. of
Marine Science, University of Miami, Miami, Florida, U.S.A.

The distribution of pink shrimp larvae (Penaeus duorarum
Burkenroad) on the southern Florida Shelf, Gulf of Mexico,
was studied to determine their dispersion from an area of
spawning. Variations in numbers of larvae exhibited in
space and time were evaluated by an analysis of variance
model with a factorial arrangement of the variables (month
of collection, geographical area, and age of the larvae).

The numbers of larvae in time were related to the annual
temperature cycle. The numbers increased rapidly with ris-
ing temperature in spring, fluctuated about a high level in
summer, decreased with falling temperature in autumn, and
fluctuated about a low level in winter,

Larvae were unequally distributed in the geographical
area of study. Young larval stages were found primariliy
in areas with water depths from about 8 to 26 fathoms.

They seldom were found nearer than 40 miles from the main-
land. Older larval stages were found in areas with water
depths ranging from 1 to 70 fathoms. Older larvae dis-
persed predominantly from the spawning area in a shoreward
direction towards coastal estuaries, which serve as nursery
areas for juvenile shrimp.

The resultant water currents appear to be of insufficient
magnitude to transport larvae to the coastal estuaries. The
movement might be accomplished by the larvae moving only
with the flood stream of tidal currents. Evidence is pre-
sented that the larvae exhibit such behavior by the time
they reach the estuaries.
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OBSERVATIONS ON THE HISTOLOGY OF THE EYES OF EUPHAUSIID
CRUSTACEANS. Elizabeth M. Kampa, Brian P. Boden, University of
California, Scripps Institution of Oceanography, La Jolla,
California and Bernard C. Abbott, University of Illinois.

The gross anatomy of the eyes of euphausiids varies so
greatly from genus to genus and from species to species within
a genus that it has been used frequently as a taxonomic
criterion. In some species the eye is well-developed; in others
it is much reduced, representing either a rudiment or a vestige
of higher organization. In some of the seventeen genera the eye
is spherical; in others it is bilobed, and in the latter the
degree of separation of the lobes varies. In only one genus is
a photophore absent from the eye.

The microanatomy of these eyes also differs greatly. In the
spherical eyes organization of the ommatidia is around a single
curved photoreceptive surface. In bilobed eyes two such
photosensitive areas are present, usually set in different
planes. The two lobes of the bilobed eye are distinctly
different histologically. One lobe, usually the lower, is
multidirectional and scans a wide solid angle, as does the
spher ical eye. The second lobe isunidirectional with long
parallel ommatidia. The lobes are well separated from each
other by layers of screening pigments, and, when a photophore is
present, it too is isolated.

In genera with bilobed eyes the number of ommatidia in the
upper lobe is usually smaller than that in the lower lobe during
the larval stages when the animals live near the surface.

Genera with adults having small numbers of ommatidia in the
upper lobe of a bilobed eye are most often shallow-living forms
throughout their life cycles.

Genera with equally numerous ommatidia in both lobes are
found most often in deeper waters or undertake extensive diurnal
vertical migrations.

The distribution of round-eyed euphausiids with depth is
less readily generalized.

Photomicrographs of sections from the eyes of a number of
euphausiids will be shown.
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A COMPARATIVE STUDY OF ARCTIC AND ANTARCTIC PYCNOGONIDA

Joel W, Hedgpeth

Pacific Marine Station, Dillon Beach, California

Several species of pycnogonids are abundant in arctic and
antarctic waters, but neither systematic nor ecological parallels
are very close, and bipolarity in any sense does not exist. Most
striking is the occurrence of very large species in antarctic
waters, some of them with extra pairs of legs, while at the seme
time there is an abundant representation of very small, possibly
stenotopic species not encountered in arctic waters. With the ex-~
ception of the large and ubiquitous genus Nymphon, the generic
representation is different for the two regions. These differences
may indicate an older, more evolved fauna in antarctic waters,
associated with a possibly more stable and marine environment
than that of the aretic regions.
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THE REPRODUCTIVE CYCLE OF THE ANTAROTIC ASTEROID, ODONTASTER
VALIDUS KOEHLER. J. Se. Pearse, Department of Blolozlcal
Sclences, Stanford Unlversity, Stanford, Callfornia.

During 1961 the common antarctic asterold, Odontaster validus
Koehler, was studied to critically analyse the reproduction of
a marine invertebrate living in an unusually low and constant sea
temperature. 0. valldus, an omnivorous scavenger observed to
feed on meat (seal, penguln, fish, and beef in traps), seal
feces, small gastropods, annellds, crustacea, and diatoms and
other algae, occurs cilrcumpolar on the antarctic continental
shelf and north to South Georgla Island. Samples were taken with
traps and dip nets approximately every three weeks from McMurdo
Sound (sea temperature= c. -1.9 to -1,79C.) at McMurdo Station,
and except from June to August, 13 mlles north at Cape Evans,
One sample was also taken in October 400 miles north at Hallett
Station.

Histologlical analysls showed that initiation of oggenesis
occurred during August through about February. Ova required
about 18 months to mature, Consequently, two age groups of ova
were always present in the gonads and three age groups were pre-
sent in gonads during August and September, Spawning as indi-
cated by a contlnuous decrease in gonad size (relative to animal
size) occurred from May to September., Fertilization of labore
atory spawned or dissected out ova was also achleved during June
to September. "

The timing of initiation of oogenesis and ova growth was the
same in both Cape Evans and McMurdo Station samples., However,
nearly all Cape Evans animals had relative gonad slzes over twice
as large as comparable McMurdo Statlion animals. The greater
amount of gametes produced by animals at Cape Evans was probably
due to thelr feeding on a richer summer plant growth since:

1) The sea was ice free in the summer, permitting more light
penetration, three to four times longer at Cape Evans than at
McMurdo Station. 2) Pyloric caeca of Cape Evans animals showed
marked summer growth while pyloric caeca of McMurdo Station
animals did not., 3) Cape Evans animals were much redder in color
(from carotinoids?) than McMurdo Station animals, Consequently,
food, quantitatively, effects the amount of gametes produced by
0. valldus, but probably not the timing of gametogenesis.

Nelther the beginning of summer phytoplankton production, nor
the slight summer increase of sea temperature and assoclated
slight salinlty decrease occurred in McMurdo Sound until late
November, These factors then probably cannot be considered
as effectlve in timing 0. validus gametogenic initiation., Sun-
rise occurred at McMurdo Sound In mid August and appears to
be the only major environmental factor to correlate with the
beginning of gametogenic initiation. However, ovaries of the
October sample from Hallett Station (sunrise occurred in late
July) were similar to comparable McMurdo Sound samples. This
makes doubtful even the possibility that seasonal light changes
control the rhythmlc gametogenlc perilods of Q. validus.

Supported by the 0ffice of Antarctic Operations, NSP- G13209,
G18021, and G23210,



LA MORPHOLOGIE DES PIECES BUCCALES CHEZ LES
SPTLANCHNOTROPHIDAE (COPEPODES PARASITES DE MOLLUSQUES)
par Iucien LAUBIER

Le genre Splanchnotrophus a été créé par HANCOCK & NORMAN pour
recevoir deux nouvelles espéces de Copépodes parasites de Mollus-
ques Opisthobranches, S. gracilis et S. brevipes (1863) ;les rap-
ports de ce genre avec les Chondracanthidae ont été soulignés dans

la publication originale:pidces buccales & peu prés semblables, et
miles nains présents dans les deux cas.Depuis cette date, de nom-
breuses espéces nouvelles ont été décrites, mais leurs auteurs se
sont rangés, en ce qui concerne la structure buccale, aux conclu-
sions de HANCOCK & NORMAN.MONOD (1928) remarque toutefois que la
maxille 1 est probablement un palpe mandibulaire .DELAMARE DEBOUTTE-
VILLE, tout en acceptant provisoirement les résultats des anciens
auteurs, souligne la nécéssité d'une étude morphologique moderne
des pidces buccales de Splanchnotrophus, qui comprennent actuelle-
ment une paire de mandibules munies de palpes, une paire de maxi-
lles 2 et une paire de maxillipedes.

J'ai étudié deux espdces de Splanchnotrophus, S. gracilis H.
& N. et S. dellechiajei D. D., et je suis & méme de donner une nou-
velle description de la morphologie buccale.Une ldvre supérieure
bien développée recouvre partiellement une paire de mandibules tri-
dentées de forme tres originale par rapport & celles des Chondra-
canthidae, et dépourvues de palpes;il n'existe pas de maxille 1;
les maxilles 2 styliformes portent une petite épine sub-distale;
une ldvre inférieure & pilosité développée porte deux lobes laté-
ro-antérieurs qui, passant sous les maxilles 2, viennent se déve-
lopper entre elles et la base des mandibulesjces lobes latéraux
sont également recouverts d'une fine pilosité.HANCOCK & NORMAN
avaient décrit les lobes labiaux latéraux comme des maxilles 1, et
le labium lui-méme comme deux maxillipides accolés.Cette structure
buccale est trés originale au sein des Chondracanthidaej;la famille

des Splanchnotrophidae, qui renfermait Briarella Bergh et Ismaila

Bergh, doit &tre réduite au seul genre Splanchnotrophus et & son
sous-#ous-genre Lomanoticola, dont la validité est d'ailleurs dou-
teuse.
Laboratoire Arago
Banyuls-sur-Mer (P.-0.)
France
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POPULATION STUDIES ON A TROPICAL ASCIDIAN. Ivan Goodbody,
Dept. of Zoology, University of the West Indies, Kingston,
Jamaica.

Ascidia nigra (Savigny) is a primary coloniser in the
inshore sessile community in Jamaica. The population
breeds throughout the year but has a maximum of
reproductive activity from September through December.
Populations of ascidians settling on clean panels become
readily visible when 3 to 4 weeks 0ld; such populations
usually reach maximum numbers 2 to 3 months after immersion
of a panel and have completely died out after 24 to 30
months. Mortality rate is low during the second to
eighteenth months of 1life and rises rapidly thereafter.

A comparison of five different populations settling at
different times of the year indicates that there are
insufficient differences in their survival patterns to
suggest that maxima of breeding activity are linked to
differences in the survival rate of the adult population.
The breeding maxima may be linked instead to differences
in survival of young populations during their first 4 to
6 weeks of 1life. DPopulations in this age group can be
studied by rearing larvae in the laboratory, &llowing them
to settle on roughened glass slides and then rearing them
in the sea where natural sessile communities develop in
assoclation with them. Initial studies on such populations
indicate considerable variability in survival rate but
the date are not yet complete.

Causes of death in the first three weeks of life are
predation by flatworms, annelids and protozoa, overgrowth
by colonial ascidians and possibly starvation. Older
populations do not appear to suffer from predation and
losses are usually incurred by sloughing of portions of
the sessile community due to instability, or by actual
death in situ. Of 292 losses closely studied over a
period of seven months 48% are kmown to have died in situ.
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THE EFFECT OF TEMPERATURE ON THE INCUBATION TIME,
DEVELOPMENT AND GROWTH OF PACIFIC SARDINE
(SARDINOPS CAERULEA GIRARD) AND NORTHERN ANCHOVY
(ENGRAULIS MORDAX GIRARD) EMBRYOS AND LARVAE.
Reuben Lasker, U. S. Bureau of Commercial Fisheries Biological
Laboratory, La Jolla, California.

Time-temperature relationships for incubation time, increase
in length, development of uniformly pigmented eyes and a functional
jaw were determined for Pacific sardine and Northern anchovy
embryos and larvae. Incubation time decreases with increasing
temperature from 140 hours at 11°C to 34 hours at 21°C in the
Pacific sardine. Eye pigmentation was not completed and a
functional jaw failed to appear in this species below 13°C but
appeared normally in the anchovy. The anchovy's incubation times
and developmental rates are faster at all temperatures than the
sardine but the differences between the two species diminish as
the temperature increases (one day at 11°C and a few hours at
21°C.) In unfed yolk-sac sardine larvae, maximum growth is
attained at 16 and 17°C before shrinking takes place due to body
tissue resorption.

Incubation times deduced from field studies show that these
studies compare closely with experimentally determined values.
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SYSTEMATICS AND ECOLOGY OF INDO-PACIFIC FISHES
RECENTLY ESTABLISHED IN THE EASTERN MEDITERRA-
NEAN, Adam Ben-Tuvia, Sea Fisheries Research Station,
Haifa, Israel.

23 Indo-Pacific fishes, belonging to 20 families, have
been collected from the Mediterranean coast of Israel. It
seems that all of them, with the exception of the euryhaline
Aphanius dispar, immigrated through the Suez Canal. They
were identified as Aprionodon brevirostris, Himantura uarnak,
Etrumeus teres, Dussumieria acuta, Saurida undosquamis,
Hemiramphus far, Holocentrum rubrum, Dollfusichthys
sinus-arabici, Hepsetia pinguis, Sphyraena chrysotaenia,
Caranx djeddaba, Apogon nigripinnis, Istiophorus gladius,
Leiognathus klunzingeri, Upeneus moluccensis, Upeneus sp.,
Siganus rivulatus, Siganus luridus, Callionymus filamentosus,
Platycephalus indicus, Stephanolepis diaspros and Lago-
cephalus lunaris.

Most of the species are confined to the shallow
coastal waters; some of them, however, descend to a depth
of 80 m. 13 species are typically demersal, four sublittoral,
four inshore-pelagic and one pelagic. Many of the Indo-
Pacific species are among the most common fishes found in
the eastern Mediterranean and several are exploited
commercially.

Difference in temperature and salinity of the Red Sea,
Suez Canal and the eastern Mediterranean are discussed. The
recent decrease in the salinity of the Bitter Lakes is taken
into consideration as a factor in facilitating the immigration
of fishes into the Mediterranean.

Dussumieria acuta, Upeneus moluccensis and
Sphyraena chrysotaenia spawn in the Mediterranean from
July to September while in the southern Red Sea their
gonads were found to be ripe during the fall and winter
months.,
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VISUAL AXIS AND ACCOMMODATION OF FISH EYES. Tamotsu Tamura,
Lab. of Fisheries, Faculty of Agriculture, Nagoya University,
Anzyo, Aiti-Prefecture, Japan.

Information from the literature correlated with the accommo-
dation of fish eyes suggests that fish eyes are myopic in the
resting state, and that accommodation to distant objects is
accomplished by retraction of the lens toward the retina.

However, in the live fish, when kept immovable, the lens was
found to be in a backward position (emmetropic or hypermetropic
state). In the dead fish, the lens was found to be in a for-
ward position, 1. e. in the myopic state. Whether fishes, in
their natural habitat, are myoplc, emmetropic or hypermetroplc
in the true resting state is a problem to be investigated. A
lens of an eye, just removed from the live fish, was found to
‘be also in a forward position, and when the eye was stimulated
electrically the lens was clearly seen to retract.

A superimposition of photographs of the lens taken before
and after the reaction, shows the direction and range of its
movement. In the Sparidae, the retraction of the lens is di-
rected toward the dorso-temporal portion of the retina upon
which is thrown an image of an object in the lower-frontal
(ventro-nasal) visual field. In such fishes as Seriola lalandi
(amberjack), Istiophorus albicans (sailfish), Coryphaena
hippurus (dolphin), Plectorhynchus cinctus, Epinephelus
septemfasciatus, Girella punctata and Therapon oxyrhynchus,
the retraction of the lens 1s directed toward the temporal
(caudal) portion of the retina which is impressed by an image
from the frontal (nasal) visual field. 1In such fishes as
Parathunmus atlanticus (black-finned tuna), Katsuwonus pelamis
(oceanic skipjack) and Sarda sarda (bonitoS, the retraction is
directed toward the ventro-temporal portion of the retina which
is impressed by an image from the upper-frontal (dorso-nasal)
visual field.

As the lens was found to move almost always toward the
retinal region of highest cone density, a characteristic
direction of visual axis for each species was established.

The ecological significance of different visual axes is quite
obvious when one considers the feeding behavior of the various
fish that have been examined. The Sparidae, which have a
lower-frontal visual axis, are generally classed as bottom
feeders, the fishes which have an upper-frontal visual axis
probably attack a prey that moves ahead and above them.

The lens of the electrically stimulated eye of Cyprinus
carpio showed no movement. The retractor lentis (campanula
Halleri) of this fish was found to be very feeble, a result
thet agrees with that of Verrier (1948). But, contrary to her
findings, the mechanism of accommodation due to the contraction
of fibers in the ciliary body, which exist in most vertebrates,
could not be found by the author.
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DIVING OF CYCLOCOCCOLITHUS FRAGILIS (LOHM.).
ITS CONSEQUENCES FOR LIFE CYCLE IN WARM SEAS.
Francis Bernard, Institut Océanographique,
Jetée Nord, Alger, Algeria.

In good conditions, the Cyclococco-
lithus of the group fragilis divides by palmel-
l1o0fd cells. They remain grouped in red masses,
coloured by promelanins. From bathyscaphe,
gsuch small masses can be seen at various depths.

Those masses begin to be seen to the
naked eye when they reach 16 layers of cells: they
are in form of a dish or a biscuit, their thickness
is between 160 and 200 microns, with 5 000 to
48 000 cells. The larger masses, from 50 000 to
900 000 cells, are rarer in the sea; their growing
probably needs 35 to 60 days of favourable condi-
tions that are not often realized, according to
meteorological changes.

Because of their high density (pro-
bably above 1,23), those red particles rapidly fall
to the bottom. With a large tube for sedimentology
we have measured their diving speed, which is bet-
ween 4 to 260 m/hour. With an inverted microscope
the diving of the first stages (1 to 64 stages) has
been valuated: they fall from 3 to 36 mm/minnte,
the maximum being about 80 meters per day.

If the diving of those small stages
has no pratical value, the diving of the larger
masses, falling from the surface to the aphotic
zone in 1 or 2 days, is very interesting for the
life~cycle in warm-seas. In fact, from +9 to +302C
C. fragilis swarms at all depths: the results of
the Meteor cruise and our own results near Algeria,
Libya, Morocco and Senegal show that this Flagella-
te représents at least 85% of the volume of phyto-
plancton in unlighted area, 60% of the same volume
near surface.

Autotrophic in euphotic layers, C.
fragilis is able to elabore vitamins and carries
them to great depths by the diving of the large red
masses, Very temporary estimations, based on the
abundance of red masses in surface near Algiers and
on their speed of formation (30 to 50 days) show
that zooplancton receives enough vitamins during
a year.

The measurement of diving speéds chan-
ges our ideas on the life-cycles. Such a dense Calca-
reous Flagellate is able to cross thousand meters
depth without putrefaction and to carry there fac-
tors of growth.
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TRANSPORT OF NUTRIENTS IN ECHINODERMS. A. Farmanfarmaian,
Pahlavi University, Shiraz, Iran.

Translocation of nutrients frem the digestive tract te
the other organs of the echinoderms has been a matter of
centroversy for over a half a century. The reasonsfor this
contreversy are:

1. The fluids in the water vascular system and the hemal
system are noet accessible to preper sampling and analysis.

2. The plasma phase of the perivisceral fluid is usually
very low in erganic content. Hence it is argued that
digested material is not transperted via this fluid in a
dissolved state te any significant degree.

3. Several investigaters have revorted that the
digestive tract of seme holethuroids is enly permeable to
water. The conclusien implied is that digested material is
carried to the various tissues via means ether than passive
diffusien or "active transport" acress the gut wall.

4. Coelomocytes found in the perivisceral fluid have
been generally observed in all the other tissues of these
animals., Some of these cerpuscles are phagocytic and are
known to injest a variety eof particles. Therefore it is
proposed that food is translocated by these coelomocytes.

Recently the problem has been reexamined with the aid
of medern toels such as radioactive tracers, chromatography,
and microchemical analyses. These investigations were
carried eut using Strengylocentrotus purpuratus,
Leptosynapta inhaerens, and Holothuria tubulosa at
Berkeley, Woods Hole, and Naples respectively. The results
conclusively showed that materials fed to these organisms
appear largely in the plasma phase of the perivisceral
fluid and are carried to the various organs via this fluid.
The water vascular system and the hemal sinuses are not
significantly involved in nutrient transport. Evidence
indicated that sugars may cross the gut wall by "active
transport" and that cellular transport of digested foeod
may be involved under some circumstances.
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A CILIATE PROTOZOAN OF WHALE LICE

J. L., Mohr, H. Matsudo, and Y. M. ung

(Dept. of Biology, Univ. of Southern California, Ios Angeles, Calif.)

W, T, Calman (pers. comm,) observed a chonotrich on a
Greenland narwhal cyamld {whale-louse) . Similar chonotrichs,
sometimes with suctorians, occur on cyamids infesting whales
heavily, as those on hump-backed or gray whales. They are
stylochonids (exclusively marine, collar not spiral) with collar
border simple (versus bilobed in Lobochona, spined in Kentrochona
rayed in Heliochona), and body section cylindrical (versus
compressed in Kentrochona and in Stylochona nebalina). The body
is attached to the host by a stalk varying in length in
different species. Budding occurs in a marsupium which is
deeper than that of Trichochona.

Individuals are more numerous on young hosts (other genera
of chonotrichs are more numerous on o0ld hosts.) There is no
site specificity except that they do not occur on host gills.
Other chonotrichs (except the anomalous Stylochona sivertseni)
occur at points on their hosts where there are streams of food
particles, a fact related to weak mouth ciliation (small food
vortex) . Whale-louse feeding may make food particles available
over a wider area, Some individuals contain algae like those
growing on them and their neighbors.

Occurrence of the chonotrich on the baleen copepod,
Balaenophilus (called to our attention by D. W. Rice) is of
great interest because other chonotrichs are found on crustac-
eans with brood pouches or on those retaining the young for some
time,

The genus occurs in North Atlantic, South Pacific, and
eastern and western North Pacific Oceans and Chukchi Sea. Only
Lobochona among chonotrichs has a similarly extended distribution.
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CILIATE PROTOZOA AS INQUILINES OF THE ECHINOIDEA. Jacques Berger,
Department of Zoology, University of Illinois, Urbana, Illinoils,
U.S.A.

Fifty-two species of obligate endozoic ciliates have been re-
ported from the gut of echinoids, their sole habitat within these
hosts. Of these, 32 belong to the HYMENOSTOMATIDA; the remaining
forms represent the TRICHOSTOMATIDA (9 spp.), PERITRICHIDA (k4
spp.), HETEROTRICHIDA (4 spp.), OLIGOTRICHIDA (1 sp.), and the
HYPOTRICHIDA (2 spp.). These ciliates are commensal with their
hosts; most forms derive their nourishment from intestinal micro-
flora and/or macerated algae ingested by their hosts. Six
species are facultative carnivores. Two trichostomes are obli-
gate predators whose diet consists solely of smaller inquilinic
ciliates. An adaptation to this niche is the asaumption of a
flattened body shape by larger species. No evidence of "parasit-
ic degeneration" exists. Little host-specificity enters into
this association; the mean number of host species supporting a
given ciliate species is 5, with a range of 1-22. However, bio-
metric data confirm the presence of xenodemes within most ciliate
species.

Of the 62 echinoids examined to date, 42 of 49 "regular" spe-
cies are hosts, while only 2 of T clypeasteroid and 1 of 6 spat-
angoid forms are infaunated. This is probably due to differences
in their diets; the regular and clypeasteroid hosts browse on al-
gae and encrusting organisms, whereas unsuitable "irregular"
echinoids ingest a substrate which is presumably non-utilizable
as food by ciliates. The mean number of ciliate specles inhabit-
ing an echinoid species is 7, with a range of 1-26.

Zoogeographical data demonstrate that these cillates are
grouped into distinct circumboreal and pansubtropical assemblages
within the Northern Hemisphere. They each contain unique and
closely related species. Some endemicity exists within each
group in the Pacific Ocean. Such data imply that by virtue of
their more conservative evolutionary rates, inquilinic ciliates
may clarify their host's phylogeny; e.g. the degree of similarity
of intestinal faunules among allopatric congeneric hosts may be
correlated with the recency of speciation of the latter from an
ancestral population. Bathymetric data indicate that a host
species may contaln quantitatively and qualitatively different
faunules at various depths within its range.

No cystic stages are known for these inquilinic ciliates and
ex situ survival is poor. Transmission is presumably effected by
host ingestion of trophic forms along with fecal material. This
must be an efficient mechanism as suitable hosts are character-
istically infaunated throughout their ranges. Sexuality is known
for certain hymenostome species. Most species exhibit "fission
blooms" interspersed with extended periods of cytokinetic
dormancy.
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DEUX NOUVELLES OPALINES DE L'OUEST AFRICAIN. Char-
les BOISSON, Lab. de Zoologie, Faculté des Sciences, Dakar -
SENEGAL.

Nous présentons les caractéres marquants de deux Opalines
africaines. Nous estimons qu'il s'agit d'especes nouvelles.

1°) une Opaline, hote du batracien Ptychadena pumilio BOU-
LANGER, que l'on rencontre fréquemment aux environs de Da-
kar. Les caractéristiques de cette Cepedea sont : corps en a-
mande ; la largeur égale les 2/3 de la longueur, celle-ci varie
de 200 & 300 p ; 1'opaline est légerement voussée sur les deux
faces, l'épaisseur varie de 10 p vers l'avant 3240 p vers l'ar-
riere. Les lignes de flagelles sont dans le sens de la plus gran-
de dimension, elles sont espacées au maximum de 5 p. Les fla-
gelles sont courts : 5 a 6 p. Les noyaux nombreux, ronds, trés
visibles apres coloration sont assez variables de taille : 5a 8
de diam2tre. Nous proposons de ranger cette opaline, a cause
de sa forme notablement bombée en amande, dans le genre Ce-
pedea et de 1'appeler : Cepedea amygdala, sp. n.

2°) une Opaline, hote du batracien Hyla senegalensis com-
mun aux environs de Dakar. Il s'agit d'une Cepedea longue de
340 3 700 p et large ou épaisse de 25 32 45 p. Le corps est uni
et de section transversale ronde ou ellyptique chez les jeunes
sujets. Il est marqué d'arrétes ou de plis longitudinaux qui che-
vauchent et semblent s'enlacer chez les formes adultes, la sec-
tion transversale devient alors polygonale et irréguliere. Les
noyaux nombreux mesurent 9 2 11 p de diametre. Ils sont peu
visibles sur 1'opaline entiére mais bien visible sur les coupes
apres coloration. La ciliature, tres dense, abonde particulidre-
ment i la partie terminale autour du cytoprocte. Les cils ou
flagelles sont longs, ils atteignent 12 p. La présence des plis
et arrétes est un critére de 1'dge de 1'opaline mais non un cri-
tere d'espece. Nous proposons pour cette belle Cepedea l'appel-
lation : Cepedea crispa, sp. n.
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DURABILITY OF ENTAMOEBA INVADENS IN AXENIC SERIAL CULTURES.
Norman R. Stoll, The Rockefeller Institute, New York 21,
New York.

One of the advantages of growing Entamoeba invadens
axenically has been the opportunity to employ long intervals
between subcultures in maintaining individual strains, and
lines within strains. This is shown by successful transfers
made from durable cultures more than 6 months old that have
not been previously entered. Thus in one line each of
Strains B & C in 5 years there were respectively 16 and 17
serial transfers. Five of the subculture intervals in
Strain B, and 4 in C, have been of 7 to 9 months.

Some cultures retain organisms capable of subinoculation
after much longer periods, as illustrated in lines from an-
other strain, A, that have been separated 6-1/2 years., 1In
one of these, line "d", with 16 serial transfers, the 12th
was from a culture tube inoculated 57 months previously; in
another line, "j", with only 6 serial transfers in the 6-1/2
years, the 6th was from a culture made 5-1/2 years earlier.
Without special prearrangement, two lines derived from "d"
have in turn independently spanned 4 years with only 3 trans-
fers each: "dc" at successive intervals of 27, 14, and 8
months; "dg" at 17, 23, and 10 months.

Durability of cultures extends the range of usefulness of
E,invadens as a biological reagent. The axenic medium pre-
ferred has been autoclaved liver broth, supplemented with RLE
(raw liver extract) and mucin, and used without antibiotics,
The cultures, vaseline sealed, are held at 22°C, Entamoebas
remain active throughout the life of a culture, and no cysts
have been observed. The strains (for which I am indebted to
Eugene Meerovitch) were originally isolated from infected
reptiles., They were received as Miller-type cultures (serum-
saline~liver tissue), and subsequently axenized.,
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SOME FACETS OF HOST-PARASITE~DRUG INTERACTIONS IN AMEBIC
INFECTIONS. Brahma S. Kaushiva, University of Libya,
Tripoli, libya.

The purpose of the study is to indicate the present status
relative to the effects of chemotherapeutants, physiologic
factors involved, and metabolic patterns concerned in intestinal
amebic infections. A comparison of approaches and methods is
proposed for imaginative understanding of biological problems
such as the taxonomic status of Entamoeba histolytica, signifi-
cance of the cyst, tissue invasiveness, and finally the very
concept of the disease.,

A large number of varied compounds have been screened against
E. histolytica, E. invadens, Naegleria gruberi, Schizopyrenus
russelli, Didascalus thorntoni, Hartmannella rhysodes, H.
glebae, and Acanthamoeba to reveal their blological properties
and to elucidate the structure-activity-relationships (SAR).

It has been shown that emetine is more active on E. histolytica
than on the free-living amebas. But conessine is more active

on the free-living forms than on E. histolytica. Such differen-
tial susceptibilities may have taxonomic significance. Dif-
ferent types of amebicidal activities have been noticed and

data on comparative action of some standard and newer amebicides
are presented. The need for amplification of our methods for
estimating antiamebic activity is emphasized.

A consideration of enzymatic changes in the specific areas
of amebic invasion may yield valuable biochemical information
regarding the host-parasite relationships, Investigations
undertaken on alkaline phosphatase in the host tissue revealed
an alteration in the enzyme distribution ascribsble to bacterial
components. Although the study did not indicate the mechanism
of invasion by amebas, it showed that seemingly innocuous pro=
cedures such as bacterial inoculations do produce profound
changes in the biochemical pattern of mucosa. This evidence is
supportive of the viewpoint that the associated bacteria are
involved in contributing to the disease complex. After all,
virulence in E. histolytica may not have intrinsic biochemical
basis. Apparently, it is a resultant effect of bacterial eco-
logical factors. The pertinacity of ecological and nutritional
approaches for a fuller appreciation of intestinal parasitism
due to E. histolytica is advocated.
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DISTRIBUTION AND DEVELOPMENT OF LEISHMANIA DONOVANI LEPTOMONADS
IN LABORATORY INFECTIONS OF PHLEBOTOMUS PAPATASI AND ITS
APPLICATION TO KALA-AZAR TRANSMISSION IN THE SUDAN.

Donald Heyneman, International Center for Medical Research

and Training, Hooper Foundation, University of California,

San Francisco Medical Center, San Francisco, California.

Laboratory colonies of Phlebotomus papatasi from Cairo,
UAR, and central Sudan were infected with a Sudanese strain
of Leishmania donovani, using a mouseskin membrane and mac-
erated infected hamster spleen in rabbit blood. Suspensions
of LD-bodies, ranging from 1,500 to 200,000 organisms per
0.1 cu mm, produced infection levels in the sandflies that
followed a similar level and course of infection after sev-
eral days development despite the widely varying infective
feeds. The two host strains tested followed the same
pattern of parasitemia, but differed both in proportions of
flies that fed and proportions that became infected.

Course of the infection showed a tendency for flagellates
to move posteriorly as well as anteriorly, a phenomenon not
previously observed except in massive infections, but one
that helps explain the sharp downturn in intensity and per-
centage infection over the 15-day period of study. Obser-~
vations are given of loss of leptomonads through the hindgut
and death of considerable numbers of leptomonads prior to
evacuation.

The sequence of infection stages based on individual fly
dissections over 15 days is reported. Included is the time
of emergence from spleen cells, observations on growth and
exflagellation, migration, localization, size range, and
approximation of leptomonad population sizes and changes over
the observation period. Form of the "mature" leptomonads
and function of "stout" or "division forms" are discussed.

The pattern of L. donovani infection in P. papatasi is
compared with earlier observations of infection in estab~
lished vectors, and with current findings of naturally
infected P. orientalis obtained in the kala-azar belt of
central Sudan.
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TRANSFORMATION IN TRYPANOSOMA EQUIPERDUM. Yost U. Amrein,
Dept. of Zoology, Pomona College, Claremont, California.

Few reports on nucleic acid-mediated genetic transformation
among protozoa exist in the literature, and work published
deals with transfer of drug resistance and pathogenicity. The
present investigation reports the findings of experimental
transformation between two strains of Trypanosoma equiperdum,
using the kinetoplast as a marker,

An akinetoplastic strain of T. equiperdum and a normal
kinetoplastic strain of the same hemoflagellate, obtained from
Dr. E. Tobie, N.I.H. Bethesda, Md., were used in this investi-
gation. While the akinetoplastic strain appears to be 100%
akinetoplastic, the normal kinetoplastic (USDA) strain exhibits
between 0.2 to 0.8% trypanosomes without a kinetoplast.

Nucleic acid extractions were made from citrate saline-
washed akinetoplastic T. equiperdum, harvested from heavily
parasitized adult laboratory rats, The methods used were
essentially those described by Marmur (J. Mol. Biol. 3: 208,
1961) with slight modifications,

For transformation experiments, washed T. equiperdum,
kinetoplastic strain, were suspended in glucose citrate saline
in small test tubes, and a few drops of nucleic acid prepara-
tion from the akinetoplastic strain were mixed in with each
tube. Experimental, as well as control tubes, were let stand
at room temperature for varying lengths of time up to 24 hours,
Following this, the trypanosome suspensions were injected into
uninfected laboratory mice. After a proper interval of time,
tail blood smears of these mice were made, stained by Giemsa's
technique, and examined. At least a thousand trypanosomes were
counted per slide and the percentages of kinetoplastic and
akinetoplastic flagellates were recorded.

From numerous experiments run so far, using usually dif-
ferent batches of nucleic acid preparations, we obtained in
more than a dozen instances an increase in the percentage of
akinetoplastic trypanosomes. This was usually well above
double the percentage of the recipient kinetoplastic strain and
ran as high as 5.,1%. Experiments conducted with DNase and/or
heat-treated nucleic acid preparations did not yield any signi-
ficant increase in the percentage of flagellates without kineto-
plasts. (Supported in part by grant Al1-02915-04 of the U. S.
Public Health Service),
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THE REDUVIID VECTORS OF CHAGAS' DISEASE IN PANAMA. Alan C, Pipkin,
USN Medical Science Unit, Gorgas Memorial Lab. Panama City,Panam8.

Although parasitological literature includes a few isolated
reports of natural infections of Reduviid bugs with Trypanosoma
cruzi in Panamé, no definitive surveys to determine the most com-
mon vectors of this infection in that area have been published.
The present work, a year-long continuation of a preliminary sur-
vey made in 1961, is oriented toward a demonstration of the spec-
ies of Sriatéminae most closely associated with human habitation
in areas of Panam§ where the disease 18 known to be endemic,

A total of 2887 specimens of Triatominae have been taken dur-
ing the last year in night collections from houses and closely
associated domestic animal shelters in Central Panamf, Although
this total indicates the presence of a definite public health
problem, it is at the same time apparent that house-frequenting
species do not occur as commonly in Panamf as they do in other
countries of Central America where Chagas' disease is also endem-
ic. Virtually all (with the exception of only seven specimens,

4 Triatoma dimidiata and 3 Panstrongylus megistus) have been
identified as Rhodnius pallescens Barber TT9§2$, obviously the
most common domestic species in this area.

A total of 1022, or 35.4 per cent of the bugs collected, have
been found to be positive for Trypanosoma cruzi. In addition, a
very few (considerably less than 1,0 per cent) have also been
found to harbor T, rangeli, another trypanosome species known to
be parasitic in man and animals in several Central and South
American countries, although agreed to be non-pathogenic,

A breakdown of field collection data by month suggests a grad-
ual build up of the domiciliary bug population during the rainy
months of the year, particularly from July through December. There
is also a significantly higher percentage (about 10 per cent on an
average) of bugs found infected with T, oruzi in the rainy season
as compared to the dry season, A part of the bugs taken in several
collections during the last quarter were determined as to sex, and
of these, the females out numbered the males by 153 to 79, respec-
tively., A calculation of infectivity rates by sex shows, however,
that the per cent of infected females (82 of 153, or 53.6 per cent)
is 12 per cent less than that of males (52 of 79,0r 65,6 per cent).
However, since 65.9 (153 of 232) of the bugs collected from houses
during theés period were females, it is apparent that they have a
greater opportunity to bite human beings. Further . anlysis of the
data reveals differences in the incidence of bugs collected in the
several communities within the Central Panamé survey area, as well
as small differences in the infectivity rate of bugs taken in the
respective areas,

Surveys conducted further afield in other areas of Panam{ have
so far failed to show any appreciable infestation of houses with
Reduviid bugs. Spot surveys have been made in the Darien Province
in Southeastern Panamf, as well as in the Almirante and Valiente
Peninsula areas of the Bocas del Toro Province of Northwestern
Panamf with 1ittle success. One ecological difference which may
at least partly account for this is seen in the type of houses
employed in these areas, The rural population of Central Panam§
builds primitive mud-walled, thatched-roof dwellings offering ex-
cellent harborage for the Reduviid bugs, whereas in the other
areas mentioned above, more modern building materials are avail-
able and are frequently employed, either because of availability
or through personal preference,
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STRAIN VARIATION IN TRICHOMONAS VAGINALIS. Robert Samuels,
Dept. of Microbiology, Univ. of Colorado Medical School,
Denver, Colorado.

Antigenic variability, and differences in drug sensitivity
have been investigated in nine strains of Trichomonas vaginalis.

Cross-absorption, agglutination tests of live organisms
against both "natural" and immune antibodies have shown that
there are antigenic differences among strains, Results of
parallel tests with "patural” and immune antibodies have been
mutually consistent. To find further heterogeneity, other
than that of the surface antigens involved in agglutination,
lysates are being assayed against immune antibodies in an agar-
gel, double diffusion system.

A spectrum of drug sensitivities has been established for
each strain by tube-dilution assay under standard conditions.
Independent variability has been demonstrated between drug
sensitivities and antigenic group in agglutination. Rates of
mutation to increased drug resistance are now under study to
determine whether initial resistance influences the ability to
evolve to higher levels.
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STUDIES ON THE HAEMATOZOA OF THE REPTILES OF WEST PAKISTAN, I, A HAEMO-
GREGARINE FROM SNAKE ECHIS CARINATUS OF THE SIND REGION OF WEST PAKISTAN

Ahmed Mohiuddin, Dept. of Zoology, University of Sind, West Pakistan.

The saw-scaled viper, Echis carinatus is a fairly common snake
of the Sind region of West Pakistan. In an attempt to study the blood
parasites, a large number of the snakes were examined and approximately
33% of them showed a positive and in some cases heavy infection in the
peripheral blood. Schizogonic Stages were found in great abundance in
the sections of lung, where they were lodged in the lung capillaries.
Parasites were also found in the liver and heart but were scarce. The
few mites, collected from these Snakes, Were examined but no develop-
mental stage could be found in them.

As far as the author has been able to ascertain, there does
not seem to be any record of a haemogregarine described from this host ,
and from this area. There are also differences of measurements as well
as of certain morphological characteristics from the haemogregarines of
other snakes described so far from this area, and in view of this it is
considered to be a new species and is named Haemogregarina echisi.
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THE COURSE OF ANTIBODY PRODUCTION IN EXPERIMENTAL EIMERIA BOVIS
INFECTIONS IN CALVES AS DEMONSTRATED BY FLUORESCENT STAINING.*

Ferron L. Andersen, Datus M. Hammond, and Paul B. Carter, Agri-
cultural Experiment Station, Utah State University, Logan, Utah.

The indirect method of fluorescent staining was used to detect
humoral antibodies against the coccidium, Eimeria bovis, and to
follow the course of antibody production in 18 experimentally in-
fected calves. Blood samples were collected at 3 day intervals
prior to the course of infection and until about 1 month follow-
ing the last inoculation of oocysts. After that time bleeding
was done at weekly or longer intervals for 3-4 additional months.

Merozoites of this parasite were used as antigen and were ob-
tained by crushing fresh schizonts on clean glass slides. The
smears were dried and refrigerated until time of use. A portion
of each serum sample was diluted 1 to 50 with phosphate-buffered
saline at pH 7.2, and allowed to react with the merozoite smears
for ¥ hr at room temperature. After the uncombined serum was
thoroughly rinsed from the slides, a drop of fluorescein-labeled
rabbit anti-bovine globulin was layered over the test area and
again reacted for % hr at room temperature. The slides were then
washed and dried, mounted with buffered glycerol, and examined
immediately under a Zeiss fluorescence microscope. A ring of
fluorescence around the merozoites demonstrated the presence of
antibody in the test serum. Fluorescence was graded 1+ to &4+,
and the last serial dilution of serum which yielded a 2+ reaction
was taken as the titer.

Fluorescence of the merozoites was not observed with serum
collected from any of the calves until 10 to 22 days after inocu-
lation. In 10 calves orally inoculated with 25,000 E. bovis
oocysts and with 1.0 million oocysts 26 or 27 days later, anti-
body was first detected at a mean of 14.5 days. The other mean
values for this group were as follows: maximum titer, 1:250 at
28.4 days after first inoculation; titer at 118.8 days after
second inoculation, 1:100.

In 8 calves orally inoculated once with 1.0 million oocysts,
antibody was first detected after a mean of 14.8 days. The other
mean values for this group were as follows: maximum titer, 1:462
at 22.1 days after inoculation; titer at 97.9 days after inocula-
tion, 1:100. Thus, the average interval between inoculation and
first antibody detection was similar in each group, whereas the
maximum titer was significantly higher (.005 level) and occurred
significantly earlier (.025 level) in the calves given one large
inoculum.

*Supported in part by research grant E-2374 from the Institute
of Allergy and Infectious Diseases and by a fellowship (GPM-
18,586) from the Division of General Medical Sciences, Public
Health Service.
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SYSTEMATICS, TAXONOMY, AND NOMENCLATURE OF THE TREMATODA. Horace
W. Stunkard, The American Museum of Natural History, New York.

The name Trematoda was proposed by Rudolphi (1808) for the
group of helminths which Zeder (1800) had designated as
"Saugwiirmer", The group was accorded the status of an order in
the Linnaean phylum, Vermes, The first definitive classification
was made by Burmelster (1856) who arranged the Trematoda in three
groups: Pectobothrii, with hard, firm suckers; Malacobothrii,
with soft, flexible suckers; and Aspldobothril, with multi-
loculate adhesive organs. However, Steenstrup (1842) had
demonstrated alternation of generations in certain lower
invertebrates and van Beneden (1858) divided the Trematoda into
two groups: Monogéneses, with a single generation in the
life-cycle; and Digéndses, in which a sexual generation
alternates with asexual generations. The discovery of the
life-history of Fasciola hepatica by Leuckart (1882) and Thomas
(1883) confirmed the presclence of van Beneden.

The report by von Siebold (1849) that in Gyrodactylus there
are successive generations within the embryo, an y Zeller
(1876) that Polystoma integerrimum is digenetlc, showed that
these 1life-cycles violated the unlty and integrity of the
Monogenea and Digenea, Furthermore, Aspido aster, which had
been assigned to the Amphistomaea by MontIcelll (1888), was
found by Voeltzkow (1888) to be monogenetic. These aberrations
led Monticelli (1892) to revert to the arrangement of Burmelster,
although he renamed the suborders.

It 1s especially the aspidogastrids which contravene the
division of the Trematoda into Monogena and Digenea. They are
primarily, parasites of molliusks, but able to survive in predator
hosts. Certain of them have added paratenic or transport hosts,
but so far as known none of them is digenetic., J#gerski8ld
(1899) discussed the anomalous situation of the aspildogastrids
and Odhner (1902) showed that in general morphology they agree
substantially with digenetic trematodes. Indeed, Leuckart (1879)
had suggested that they are essentially progenetic rediae,.
Certain authors have proposed to recognize the Aspidogastrea as
a group intermediate between Monogenea and Digenea, but there is
no intermediate condition, The worms are monogenetic, but
morphologically similar to the Digenea. Since the categories of
Monticelli are merely rechristenings of the earllier ones of
Burmeister, Stunkard (1962) restored the original groups of
Burmeister and arranged them in conformity with morphological
and developmental data. The Pectobothridia contain the
monogenetic species and also Gyrodactylus and the polystomes of
the amphlbia, The MalacobothriaIa contaln two orders:
Aspidobothrea Burmelster, 1856 and Digenea van Beneden, 1858,
Such a disposition is logical, consistent, and in accord with
all existing information.
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A REVIEW OF THE ATTACHMENT MECHANISMS OF MONOGENEAN PARASITES

d. Llewellyn, Dept. of Zoology, The University, Birmingham 15.

Most monogenean platyhelminths are ectoparasites of the

skin and gills of fishes, but others may be ecto- or endo-
parasitic on or in tetrapods. Since the ectoparasites live
on free-swimming hosts and are highly host-specific, the
development of efficient and specifically-adapted means of
permanent attachment to the hosts must have been a prominent
feature in the evolution of the group.

The kinds of attachment organs vary, but consist mainly
of hooks, suckers, clamps, glands and miscellaneous acces-—
sory structures in various combinations, and exploit a variety
of mechanical devices. A single sucker as in Leptocotyle is
probably the simplest device, and in Calicotyle %Eere is
elaboration into multiple suckers, with, 1n addition, a pair
of simple ventrally-placed anchoring hooks. In Entobdella
the second pair of hooks is placed ventrally and here fﬁey
act as levers to 1ift the roof of a large acetabulate sucker,
the 1ift being effected through the agency of a vertically-

placed pair of props formed from modified larval marginal
hooks.

In polyopisthocotylineans hooks are replaced ontogeneti-
cally (and probably have been replaced phylogenetically also)
by new kinds of suckers that differ substantially in struc-
ture from those of (Calicotyle, and which may be armed with
new protrusible hooks, e.g. in Hexabothrium. In diclido-
phoroideans such suckers are modified into hinged clamps
usually operated by extrinsic muscle--tendon-_fair-lead
systems, and are re-inforced by a new kind of accessory
aclerite e.g. in Plectanocot le, where the clamps grasp the
free borders of the gIll lamellae of the host. In Diclido-
Ehora the hinged jaws are operated not by & fair-lead but

y suction-pressure generated by the movement of a diaphragm,
and in Cyclocotyla the clamps have secondarily reverted to
suckers, thereby emancipating parasites which previously
could attach themselves only to the free borders of gill
lamellee,
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POPULATION STUDIES ON THE GENUS RIBEIROIA TRAVASSOS, 1939
ZTREMATODA: CATHAEMASIIDA§7. D.F. Mettrick, Dept. of
Zoology, University of the West Indies, Kingston, Jamaica.

It is only recently that parasitologists have paid
increased attention to ecological studies, and little
attempt has been made to consider variations in taxonomic
characters from an ecological standpoint.

Over 200 sexually mature specimens, referable to the
genus Ribeiroia, were recovered from three species of fish
eating birds in southern Africa, taken from five stations
on a line extending approximately from latitude 11-27
South.

Morphologically when considering the three species
assigned to this genus, i.e. R. insignis, Travassos, 1959,
R. thomasi (McMullen, 1938) and R. congolensis Dollfus,
1950, and the new population groups collected, no group or
species was found to be a distinct taxonomic unit.

Detailed statistical analysis of the variation in egg
size between and within populations supports the conclusion
that the genus Ribeiroia is a polytypic form as opposed to
the monotypic species in the Linnaean concept of
classification.

The level of variation among the populations examined
increased in the following order:-

1, Between populations from the same host species in the
same locality.

2. Between populations from the same host species in
different localities.

3. Between a large number of specimens from the same host.

L, Between populations from different host species in the
same locality.

5. Between populations from different host species in
different localities.

There may therefore be a greater variation within one
population than between populations from the same host
species in the same or even different localities., This
apparent anomaly, which suggests that a large infection
derived from a common progenitor has a greater variation
than smaller infections from different progenitors, is
probably due to large differences in the numbers or
individuals in the populations being compared.

Histograms show that the ratio of the measurements of
the oral sucker to that of the measurements of the ventral
sucker was the only character to show an approximately
normal distribution, which throws an interesting light on
the significance of this ratio which is used widely as a
taxonomic character in the class.
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FACTORS IN HOST RESISTANCE TO THE DWARF TAPEWORM, HYMENOLEPIS
NANA, Clarence J. Weinmann, Division of Parasitology, Univer-
sity of California, Berkeley, California, U.S.A.

Passive transfer experiments with serum from egg infected
mice provided evidence indicating that an appreciable proportion
of parasites from a challenge egg exposure, compared with con-
trols, either did not succeed in penetrating into the intestinal
tissues of passively protected mice or were lost from the tis-
sues within 12 hours. Passive protection appeared to involve
inhibition of invasion rather than interference with subsequent
development to cysticercoids within the intestinal villi.

Compared with normal mouse preparations, extracts of immune
mouse intestinal mucosa rapidly exerted a deleterious effect in
vitro upon freshly excysted cysticercoids., In comparable tests,
homologous immune mouse serum was without apparent effect, In
vivo experiments revealed a rapid loss of challenge cysticercoids
3 to 5 weeks after immunization by egg infection., The possible
relationship between the usually short 1life span of this parasite
and the development of acquired resistance is discussed.

Data from cross-infection experiments with Hymenolepis
citelli, H. microstoma, and H. nana suggest that a tissue phase
of infection is not prerequisite to the development of acquired
resistance to H. nana in the direct cycle.

(This investigation was carried out in the Dept. of Biology,
Rice University, Houston, Texas with support from U.S. Public
Health Service Grants E-1384 and 2E-106),
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PATTERNS OF PENETRATION AND DEVELOPMENT OF TWO XIPHIDIOCERCARIAE
FROM THE PHILIPPINES, Carmen C. Velasquez, Dept. of Zoology,
University of the Philippines, Diliman, Quezon City, ppines.

Studies have been made on the modes of penetration and
encystment of two previously undescribed xiphidiocercariae from

Lymnaea (Galba) philippinensis Nevill,

The life cycle of Plagiorchis dilimanus sp. n. was
established in the laboratory., Cercaria infected snails were
obtained from rice paddies and ponds in Diliman, Quezon City.
Metacercariae encysted in mosquito larvae and when fed to mice,
gravid adults were obtained from the intestine, The early
developmental stages and the adult are described,

Cercaria tanayensis sp. n. occurred in snails collected from
fish-ponds in Tanay, Rizal. In the laboratory, the cercaria
penetrated guppies and fry of Ophicephalus striatus Bloch,
Mucoid secretions encapsulated the cercaria prior to penetration
of fish, Encysted worms were obtained from muscles and nasal
cavities of experimental fish., Exposure of fish to numerous
cercariae proved lethal. Mouse fed with metacercariae from
experimentally infected fish yielded negative results. In

many instances cercariae encysted in the same snail host; when
fed to a laboratory raised kitten, immature worms were recovered
from the intestine after 3 days.
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THE GOLD OF THE GOLDEN NEMATODE OF POTATOES. Conrad Ellenby,
Department of Zoology, King's College, (University of Durham),
Newcastle upon Tyne, Great Britain.

Some years ago 1 showed that the cuticle of the mature female of the golden
nematode of potatoes, Heterodera rostochiensis Wollenweber (the potato root
eelworm)is tanned to a resistant cyst as a result of the activity of a polyphenol
oxidase. The cyst passes through a golden stage before becoming brown, but,
although sectioned material shows that the cuticle itself passes throughayellow
stage, the colour is too delicate and the cuticle too transparent to affect the
dominant colour of the cyst; this, as is well known, is due to the appearance
during the maturation of the cyst, of a yellow fluid, Tests with the fluid spotted
onto paper and with frozen sections have shown that the pigmentisa lipo-fuscin.
Frozen sections of young white ''cysts' are filled with globules of clear oil-like
material, The globules change gradually to the characteristic golden colour,
the process beginning, in sections, just inside the cyst wall, and spreading to
the centre. Changes in pigmentation are accampanied by changes inthe reactions
of the material; in particular argentaffinity increases with pigmentation while
affinity for Sudan dyes decreases. The presence of a fat-peroxide has been
demonstrated.

The role of this materialin the maturation of the cyst hasnot beenestablished.
Preliminary examination of the beet-cyst eelworm, H.schachtii has, as yet,
failed to reveal the presence of a related compound. Since cysts of most
Heterodera species do not pass through a ''golden' phase, it seems hardly
likely that it plays a part in the tanning of the cyst wall. However, frozen
sections of untanned cuticles of potato-cysts or beet-cysts turn brown sooner
than controls when incubated in buffer solution to which some of the yellow
material from potato cysts has been added. Heating the mixture to boiling
destroys its effectiveness, but whether this is due to the destruction of an
enzyme or to the thermolability of the agent involved is not yet clear.
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PATTERNS OF SPECIFICITY FOR NEMATODE PARASITES OF INSECTS.
H.E. Welch, Entomology Research Institute for Biological Control
Belleville, Ontario, Canada.

Nematodes of five superfamilies are known parasites of insects
of at least 16 Orders. Although the date are meagre, several
patterns of specificity are apparent especially for the higher
levels of classification. The Rhabditoidea and the
Oxyuroidee are either ectoparasitic or intestinal parasites.
The former has & wider distribution than the latter, which
probably arises from the greater adaptability of the
Rhaebditoidea in both their free-living and parasitic stages.
The remaining three superfamilies are mainly endoparasites of
the body cavities of their hosts..The Tylenchoidea and
Aphelenchoidea are found mainly in the more advanced insects
such as the Diptera, Coleoptera, and Hymenoptera. Their
more complex life histories are undoubtedly products of their
evolutionary adaptation to these insects. The widespread
distribution of the Mermithoidea probably stems from the
development of several modes of host infection.
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OBSERVATIONS ON THE BLOOD-FLUKE OF MERLUCCIUS MERLUCCIUS, AN
IMPORTANT FOOD FISH. Sheila Willmott, Commonwealth Bureau of
Helminthology, The White House, 103 St, Peter's Street,

St. Albans, Herts, Bngland.

Approximately 800 hake from three localities off the coasts
of the British Isles have been examined. About one third of
these were parasitized by Aporocotyle spinosicanalis, first
described in 1958. Some fish harboured as many as 40 flukes
in the heart and there appears to be a pathogenic effect.
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CHEMICAL ATinnuvetVN OF SCHISTOSOMA MANSONI MIRACIDIA. Austin J.
MacInnis, Dept. of Biol. Sci., Florida State University (Present
Address: Dept. of Biol., Rice University, Houston 1, Texas). ¥

Observations of Schistosoma mensoni miracidia in the presence
of agar blocks impregnated with short-chained fatty acids, some
amino acids, and a sialic acid (N-acetyl-neuraminic acid), and
unimpregnated controls, revealed responses interpreted as kineses
and taxes. These responses are identical to those exhibited in
the presence of a known snail host, Australorbis glasbratus. They
are similar to those shown by free-living flatworms in response
to chemicals diffusing from food sources. Thus host-finding by
free-swimming miracidia was hypothesized as being analogous to
food-finding by free-living flatworms.

The miracidial responses to chemical stimuli were analyzed and
classified into undirected responses (kineses) and directed re-
sponses (taxes). These responses were observed to occur up to
7 mm from the source of the stimulus, the maximum distance from
the source observable in the test system. Therefore, the re-
actions may occur at greater distances from the source.

This knowledge of miracidial behavior permitted definition of
chemical attraction of miracidia to snails as "changes in the
orientation of miracidia in response to chemicals diffusing from
a source, resulting in maneuvers which serve to bring the mira-
cidia to the source and tend to keep them there."

The existence of kineses and taxes in response to chemical
stimuli is considered qualitative evidence that chemical attrac-
tion of S. mansoni miracidia exists. In order to obtain quanti-
tative evidence, the directed responses were used to record and
compare the responses of miracidia to living A. glabratus, to
these snails following various treatments, to agar blocks im-
pregnated with various chemicals, and to unimpregnated control
blocks., These experiments provided quantitative evidence that
chemical attraction exists.

The discussion includes an analysis and classification of
S. mansoni miracidial behavior in the presence and absence of
chemical stimuli, and application of this knowledge to quantita-
tive proof of chemical attraction of the miracidia to the snail.

¥ This investigation was carried out during tenure of a Pre-
doctoral Fellowship from the Division of General Medical
Sciences, United States Public Health Service.
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RELATIONSHIPS BETWEEN Heterakis gallinarum (NEMATODA) AND
Histomonas meleagridis (FLAGELLATA) IN GALLINACEOUS BIRDS.
Holger Madsen,Jagtfondens Vildibiologiske Undersggelger,

Universitetsparken 15,Cope € enmark.

On a previous occasion (MADSEN (1962),Parasitology 52,7P)
reasons have been given in a preliminary way for doubting the
current belief that blackhead (entero~hepatitis,typhlo-hepati-
tis) in gallinaceous birds is a helminth-borne disease.lt is
commonly assumed that Histomonas meleagridis,a caecal flagel-
late,is transmitted in the egg of the caecal worm,Hetergkig
gallingrum,However,the evidence has been in the main indirect.

Demonstration of Histomonas in the nematode egg is except-
ional.Similar exceptional infections of other nematode eggs
with other intestinal protozoans have been reported.Ilt will
be demonstrated in the paper that the very evidence which has
been used in favour of the current view can as well be inter-
preted in the here proposed terms.

The varying frequencies of blackhead occurring in different
groups of experimental birds,using common batches of Hetergkig
eggs,and the demonstration of Higtomonag infections in experi-
mental birds before their being infected with Heterakig eggs
make it clear that the assumption of the helminth-borne aeti-
ology of blackhead is superfluous,

The unquestionable association between blackhead and Hete-
rakis gallinarum finds its explanation in the interplay between
the stress imposed upon the caeca by the Heterakis larvae and
the susceptibility of the bird host to blackhead.
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ONCHOCERCA VOLVULUS: Nomenclatura, taxonomia y morfologia.
Francisco J. Aguilar, Prof, de Parasitologia, Escuela de Medicina, Uni-

versidad de San Carlos, Guatemala,

Se presenta la revisién de la helmintologia de la Enfermedad de Robles
(Oncocercosis), con referencia detallada del descubrimiento y primeras -
descripciones del nematode Onchocerca volvulus; se refieren los comenta-
rios de Dalmat a la Comisién Internacional de Nomenclatura respecto a --
errores en la escritura del nombre del pardsito, asi como al establecimien
to de que la primera descripcién fué hecha por Manson en 1892 y no por --
Leuckart en 1893, como generalmente se afirma. Se sigue el curso de las
investigaciones de Prout, Brumpt, Fiilleborn y Rodenwaldt, hasta llegar
al afio de 1915 en que Robles descubre la enfermedad en Guatemala y hace
una descripcién completa de los diversos aspectos de la misma. Una vez
mds, se insiste en que la afeccién debe llevar su nombre.

Con base en los datos obtenidos, se propone la siguiente nomenclatura
del pardsito:

Onchocerca volvulus (Manson, 1892) Railliet y
Henry, 1910

Sinonimia: Filaria volvulus .Manson, 1892

Onchocerca caecutiens Brumpt, 1919

En cuanto a la taxonomia, se pasa revista a las clasificaciones existen-
tes, concluyendo en que es necesario que la Comisién Internacional dicte
resolucién para unificar criterios.

Se hace revisién del género Onchocerca y de las especies que compren-
de, comentando en forma especial los notables trabajos de Sandground y
Caballero; se establece que hasta la fecha, en Guatemala, s8lo se ha des-
crito la Onchocerca volvulus en el hombre y la Onchocerca linealis en el
ganado.

En relacién a la morfologia del pardsito, se revisa los datos ofrecidos
por diversos autores, especialmente por Caballero; se presenta algunas
observaciones personales y, finalmente, se hace una sinopsis de la des-
cripcién morfolégica.
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La transmission héréditaire des Bactéries symbiotiques chez
les Lygaeidae vivipares (Heteroptera).

par
Jacques CARAYON
57 Rue Cuvier, Paris, France

La plupart des Hétéroptires Lygaeidae vivent en symbiose avec des
Bactdries qu'ils hébergent soit dans des "mycétomes™ isolés au milieu du
tissu adipeux soit, plus souvent, dans des "cryptes" ou "coecums gastriques”
qui sont des diverticules de l'intestin moyen.

Chez les espices ol existent de tels diverticules les Symbiontes
sont généralement transmis de génération en génération par la coque des
oeufs. A la période de ponte, une partie d'entre eux quittent les cryptes
et passent dans la région postérieure de 1l'intestin, ol ils se mélent A
une secrétion visqueuse.

Les femelles en pondant enduisent le chorion des oeufs avec cette
secrétion chargée de Symbiontes, que les larves aspireront aussitét apris
leur éclosion.

A la différence de tous les autres Lygaeidés connus, les
Rhyparochrominae du genre Stilbocoris Bergroth sont vivipares (J. CARAYON,
1961), Chez eux, les femelles ne pondent donc pas d'oeufs, mais donnent di-
rectement naissance A& des larves I, seulement enveloppées i leur sortie de
1'organisme maternel par une trés mince cuticule embryonnaire.

Les Stilbocoris, qui se nourrissent exclusivement de graines de
Ficus, possddent de grandes cryptes intestinales appartenant au type
habituel chez les Rhyparochrominds et contenant d'innombrables Bactéries
symbiotiques en forme de trds courts b8tonnets. Les femelles gravides,
dont 1'abdomen est rempli d'embryons en fin de développement, cessent de
s'alimenter. Leur tube digestif est vide ou presque, mais dans sa partie
postérieure, les coupes histologiques montrent des amas d'une secrétion
enrobant de nombreux symbiontes descendus des cryptes.

Le processus de contamination, gqul se prépare donc comme chez
les Rhyparochrominés ovipares, se déroule ensuite tout autrement. Au lieu
d'enduire le chorion des oeufs, ici absent, la femelle de Stilbocoris
dépose, & c8té de chacune des larves auxquelles elle donne naissance, une
gouttelette translucide remplie de Bactéries symbiotiques. Les larves
sortant de 1l'organisme maternel ont un intestin vide et des cryptes sans
Symbiontes. Aprds s'8tre débarrassées de la cuticule embryonnaire, elles
parcourent les alentours du point oll elles ont &té déposées en tatonnant
le sol avec la pointe de leur rostre. Lorsqu'elles rencontrent une des
gouttelettes chargées de Symbiontes, elles en aspirent longuement le
contenu et se contaminent.

I1 apparaft que les particularités de la transmission des
Symbiontes chez ces Lygaeidés sont corrélatives de leur viviparité.
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CONTRIBUTION A L'ETUDE DES PARASITES ET COMMENSAUX DE GIBBULA
UMBILICALIS DA COSTA. L. Arvy, Lab. Physiologie, C.N.R.Z.
Jouy-en-Josas, France.

La dissection de plus d'un millier de Gibbula récoltés dans
la baie du Prieuré & Dinard (Ille-et-Vilaine) révéle que ce
gastéropode prosobranche est assez fréquemment parasité par
deux cercaires cotylicerques qui envahissent et détruisent la
gonade ; l'une a des sPorocystes blancs, l'autre des sporocys-
tes Jjaunes-orangés ; 1l infestation par la premiére est environ
six foils plus fréquente que l'infestation par la deuxidme ;
1'infestation des gibbules peut &€tre mixte (2 cas), la gonade
contenant simultanément des sporocystes Jjaunes-orangés et des
sporocystes blancs.

Les Gibbula umbilicalis de Roscoff (Finistére) hébergent
avec la meme fréquence que celles de Dinard, les deux cercaires
cotylicerques, Elles contiennent, en outre, dans leur glande
médio-intestinale, une cercaire cystophore, Cercaria Vaulle-
geardl Pelseneer, qul semble manquer & Dinard.

Les gibbules de Dinard hébergent environ 2 fols sur cent un
syllidien pré-columellaire qul ne semble pas encore avoir été
signalé ; comme les Gibbula cineraria de Roscoff, les Gibbula
umbilicalils de Dinard hébergent dans leur rectum un Eucopépode
trés proche du Rhidinicola elongata Levin, (1877) parasite
d'Annélides et dénommé Trochicola enterica par Dollfus (1914).
Par contre, elles ne semblent pas abriter le Lichomolgus trochi
trouvé a wimereux (Canu, 1899) et & Roscoff (Boquet, 1956).
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THE EVOLUTIONARY HISTORY OF A COPEPOD NOW PARASITIC IN A
MOLLUSC. J. P. Harding, Department of Zoolo British
Museum sNatural Histony?, Cromwell Road, London, S.W.7.,
EY)Eland .

Inside the pericardium of most specimens of the mussel
Congeria africana from the brackish water lagoon in Nigeria
are to be found one, two or three adult female copepods
belonging to & new genus and species. These females do not
themselves carry egg-sacs attached to their bodies, but with
them in the pericardium are many detached egg-sacs, often
twenty times as many egg-sacs as copepods.

The parasite is small with e very much inflated body bearing
a superficial resemblance to Obesiella, another mollusc para-
site. The affinities of the new genus are very interesting
as it is not related to Obesiella or any other known parasite
of a mollusc or other invertebrate, All copepod parasites of
invertebrates known up to the present have fully marine habi-
tats, On the contrary close examination shows clearly that
it is an Ergasilid and therefore its nearest known relatives
are all parasites on the gills of freshwater fishes, and it is
from one of these that it must have been derived.

No males of the new copepod have been found., Presumably
like the males in other Ergasilids they are free-living.
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ECOLOGY OF PARASITES OF SOME PACIFIC GOBIES. Elmer R. Noble,
Dept. of Biology, University of California, Santa Barbara;
Goleta, California.

The parasites of eight species of fish (mostly estuarine
gobies) were studied to determine whether closely related fish
from similar shoreline habitats in geographically widely
separated localities have any species in common or have a
recognizable pattern of parasitism. The hosts cellected were:
Apocryptes bato at Hong Kong; Butis amboinensis at Manila;
Acanthogobius flavimanus at Misaki, Japan; Bathygobius fuscus
at Hong Kong and Hawaii; Istiblennius zebra at Hawaii,
Oxyurichthys lonchotus at Hawaii; Limia vitatta at Hawaii; and
Gillichthys mirabilis at southern California. Attention was
centered on water temperature, salinity, host food; and parasites
of the gills, gall bladder, liver, muscles, digestive tract and
blood.

No common pattern of parasitism was observed, and few
species of parasites were found to exist in more than one
locality. These results differ from reportsby Russian workers
who compared the parasites of open sea fishes north and west of
Japan with parasites of fishes in the White Sea and Barents Sea.
Bathygobius fuscus at Oahu, Hawaii, in tidepools situated only
4 or 5 kilometers apart may have not only a markedly different
parasite-mix but different morphological and physiological
features. Fishes and their parasites in the habitats studied
exhibited wide tolerances to temperature and salinity changes.
Food (mostly plankton) was a major factor in parasitism. The
estuarine water as a habitat for plankton varied considerably
according to the source of the fresh water and extent of mixture
with open seawater.

Reasons for the observed results are discussed in terms of
the following bases for host specificity. 1. Probability of
meeting between parasite and host. 2. Mode of parasite
entrance. 3. Process of infection. 4. The environment for
growth and development of the parasite. 5. Concurrent
infections. 6. Time.

Generalizations concerning the "typical' parasite fauna of
any species of host are hazardous to make, especially when based
on collections from only one part of the host range, and without
a careful study of environmental influences.
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LES PARASITES DES CHIROPTERES. ROLE EPIDEMICLOGIQUE
CHEZ LES ANIMAUX ET L'HOMME, au KATANGA,
Michel Anciaux de Faveaux, Jadotville, Katanga.

Etude des infections et maladies provoquées, directe-
ment ou indirectement , par les Chiroptéres et leurs
parasites @

1. Observations écologiques sur les Chiroptéres.

2, Endoparasites : bacilles, virus , parasites san-
guins, protozoaires intestinaux,
helminthes, acariens.

3. Ectoparasites : acariens, insectes(diptéres,
hémiptéres, dermaptéres, siphonap-
téres).

4, Vecteurs connus ou probables de ces parasites.

5. Histoplasmes dans les grottes du Haut-Katanga :

dissémination possible par les Chiropteres.
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THE IMMUNOLOGY OF VENOMOUS ANIMALS IN ISRAEL. Aharon Shulov,
Dept. of Zoology, The Hebrew University of Jerusalem, Isrsel.

The toxiclty of venoms of five species of snakes, six species
of scorpions and four specles of splders was investigated. The
effect of these venoms upon various animals was compared. Fresh
natural venom as well as direct stings and bites was used with
success 1ln preparation of antl-sera against the Levant viper and

the scorpion Leiurus guinquestriatus.

Fresh venom was found to induce production of an anti-serum
more effective against fresh natural venom than could be induced
by immunizatlon with dissolved dry venom.
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TENBMAHTOPAYHN NTML OTPAZA KYPUHMX. T.C, Kacumos,

Uncruzyr soonoruu AH AsepCajinzanckoft CCP, CCCP, (r.Baky)

I. k HacrofueMy BpeMeHM H8 TEDDHTODUA 3euHOrO mapa y I75
BUJIOB KyDPUHNX 3apEIMCTPMPOBAHO 426 BUIOB IEABMUHTOB, B TOM
yucune 200 BupoB HewaroxA, I27 uecrox, 88 Tpematox u II Buzos
cKpeGHeif. Us Hux I80 Buzos o6HapyxeHo B CCCP.

2. B lano-Manaiickoit 00nacTH npesankpywT HewaToaAx (59%)
B [laneaprTuuecKo - BHCOKUM mponeHtr rpewaron (21%); B SPuon-
cKo#t 40% necroZ. [Ipn cpaBHEHUM NO MOAZOTPAZAM HENATOX Xapak -
TepeH B MHpo-Manajickoif oGnacru BHCOKHH mpoueHT okcuypar (70%)
M HU3Kuft ackapnzar (6,5%) u Tpuxouedanfr (3%); B llameapkru -
4YeCKo#f o6nacTe ~ 28% oKouypaT, II% ackspugaT M I3% Tpuxoneda-
nir, 8 B HeapKTuueckol - BuCOKuil mpoueHT cmupypar (42%). B
dfuoncKoi 00JyacTH Cpexu Napa3sWToB KYPMHHX HET Tpuxouedanar,
CTPDOHTHIAT M QUNAPHAT,

3. B CCCP yucno BumoB p.Ascaridia » HADOKO DacHpo =
CTPSHEHHHX HA CeBEpe PE3KO yMEHHNaeTCA H4 Dre, 8 OKCAYpa TH
OTCYTCTByOEUE B CEBEpHO}! yacTu CTpPaHH GOraTO NPEACTABNEHH B
€€ WEHHX paltoHax.

4, TenpMuHTOQayHY KYDUHHX MOXHO D3 CHPEAENHTh H3 TpH I'pyn~
NH: I) renxsMUHTH, QUIOTEHMA KOTODHX TECHO CBA3AHA C KYpDUHHMH
NTHIAMM ~ XO03516BAMU HTUX NADPAaSUTOB; 2) I'EABMUHTH, QUIOTEHETH-
YECKH CBA33HHHE C NTHLANMM ADYyTMX OTPAZNOB ¥ MapasUTUPOBAHUE
KOTODHX y KyDHHRX NTHI HOCAT cnyualnwit xapaxrtep; 3) oTHOCATCA
TeNBMUHTH , UNOTEHUA KOTOPHX TECHO CBAS3HA ¢ ZADYTAMH OTpAAAMH
NTHL, HO OTAENBHHE BUAH KOTODHX A8BHO NPUCNOCOCHNUCH K NMapa —
SUTUPOBAHUD y Ky DUHHX.

OBOJNWLMA NTUI BEZET W K IBOJOONE MX I'€IBMUHTOB.
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SOME POSSIBLE METHODS ¥OR THE TRANSFERRAL OF AVIAN NASAL MITES.
Kerwin E. Hyland, Dept. of Zoology, University of Rhode Island,
Kingston, Rhode Island, U,S,A, and Lee E., TerBush, Dept., of Zool-
OgY, sland, Kingston,

The families Ereynetidae, Rhinonyssidae and Turbinoptidas,
inhabit the nasal passages of birds and nearly all orders are
infested with one or more species of these mites, Methods for
their transferral have not been described, but various postulates
have been advanced, based mostly on circumstantial evidence.

Ereynethids of the subfamily Speleognathinae are located deep
in the cavity. They are densely clothed with setae, do not wet
readily, and move swiftly, They appear capable of leaving the
cavity at any stage. Transmission might be accomplished while
the birds are drinking, mating, or in the nest, The mite, float-
ing on the surface of the water, could be picked up on the beak or
body of the bird.

Rhinonyssids live generally in the mid-portion of the cavity
which is covered by mucous membrane and highly vascularized.
They are large, lightly sclerotized, slow-moving, and are fre-
quently found immersed in mucus, Most hypotheses on the trans-
ferral of rhinonyssids propose that they are transmitted from
adult bird to nestlings., This idea has support because mites
have been found in young house sparrows, In other birds and with
other rhinonyssids this method may vary., We have found that in
herring gulls those birds harboring mites were, with one exception,
all four months old or older,

Turbinoptids live generally in the anterior portion of the
cavity and appear less tenacious than rhinonyssids in their host
assoclation., They could be passed from one bird to another while
nesting, feeding, drinking, or mating.

The method for the transmission of avian nasal mites may be one
common to all families and to all birds, but this seems unlikely.
It must be remembered that we are dealing with an ecological group
of wide taxonomic and evolutional diversity,
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THE ORIGIN OF THE VERTEBRATE HEAD. Sydney Smith, Department
of Zoology, Cambridge University, Cambridge. England.

If it is assumed that sequences of inductions observed
during morphogenesis of present day vertebrates were effective
in the development of the earliest vertebrates, the Ostracoderm
head shield becomes more consonant with the Ammocoete than is
currently assumed, the Tunicate tadpole can be reappraised and
a plausible vertebrate ancestor suggested.

The vertebrate head is the product of two primary inductors:
the spinocaudal, and the prechordal plate. At the margin of
the primary induction there develops the neural crest from
the segmental elements of which the dorsal root ganglia of the
cranial nerves and of their serially corresponding splanchnic
arches derive (these crest masses need the influence of the
branchial endoderm to develop as cartilages). Experiment shows
that notochord and mesoblast do not permit the induction from
competent epiblast of massive neural material. Under similar
conditions prechordal plate induces fore-brain masses with
eye—~cups and noses. The head may be considered to develop
from the tip of the notochord in both forward and backward dir-
ections.

Some conclusions reached are:

1. that the Ostracoderm mouth is in the same place as that of
the Ammocoete, and the first gill arch is mandibular,

2. that craniate vertebrates originated with the development
of a prechordal plate induction system with the consequent
elaboration of paired eyes and noses,

3. that the notochord-somite induction system preceded the
origin of craniate vertebrates,

4, that the Tunicate tadpole with brain vesicle and sense
organs anterior to the chorda is an aberrent version of an

ancestor with a functional prechordal plate.
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A NEW METHOD FOR THE DETERMINATION OF THE TOTAL VOLUME
OF BIOOD VESSELS IN VARIOUS TISSUES AND ORGANS,

Henryk Szarski, Dept, of General Zoolo Copernicus
Qniver§§§i; Torun, Poland,

The quantitative vascular anatomy studied in this
laboratory for several years 1s based on procedures
elther very laborlous, or unprecize. An improved method
has been recently developed by J. Czopek and W. Bieszyn-—
ski; an account will be published in full elsewhere,

Blood vessels are injected with a solution of cupric
ferrocyanide, obtained by mixing watery solutions of
cuprous chloride with potassium ferrocyanide. The
precipitate is washed several times with distilled water,
undergoes peptisation and forms a very stable colloidal
solution of an intense red~brown colour, It is therefore
easy to control the completeness of injection with bino-
cular microscope.

A fragment of the organ is weighed and digested in
concentrated sulfuric acid, A sample of the solution is
diluted with distilled water and the copper is determined
with dithizone, A control sample of the injected solution
is digested and the copper is determined in the same way.

It is now easy to calculate the total volume of the
blood vessels of the organ, Assuming that the volume of
caplllarles is about 80 per cent of the total volume,
and knowing the average diameter of capillaries it is
possible to calculate the total length, or the total
area of capillaries In the organ examined.

The method was applied to the study of vascularization
of amphibian muscles, which had been studied before in a
different way. The results are in full agreement. The
differences in the vascularization of individual muscles
/e.g. submental, ebdominal and thigh muscles/ are very
similer independently of the method used. It is planned
to study with the aid of the procedure described the
comparative vascularization of different organs in
various vertebrates.




ON THZ STRUCTURE 4ND EVOLUTION OF THE aCCZSSORY
RESPIRATORY ORGANS OF SOMHE INDIAN FISHES

By
A.Be. MIBRA
Central Drug Research Institute, Lucknow (INDIs)

From the existing accounts of the accessory respiratory or-
gans of the Indian fishes, one is scarcely able to obtain suffi-
cient insight into the structural anatomy of these organs as to
be aple to deduce their origin and evolution. For example, the
fans, respiratory membrane, sac, dendrites, labyrinthine organ,
nodules etcetera, that are so frejuently mentioned in the zoolo-
gical literature, serve only as ad hoc labels.

This is largely due to much reliance having been placed, in
the past, on dissections wnd sections and no attempt having been
made to employ the dye injection technique.

A study of Clarias batrachus, Heteropneustes fossilis, anabag
testudineus, Trichoguster fasciatus, Ophicephalus punctatus and
0. striatus, by means of dissections, sections and dye injections,
has resulted in the discovery of hitherto unknown features that
have yielded a clue in regard to the derivation and evolution of
the accessory respiratory organs.

Evidence has become available to show that the fans, dendritic
organ, sac, respiratory membrane lining of the supra-branchial
chamber, labyrinthine organ, plates, nodules and other structures
are all derived from modified gills and their lamellae both pri-
mary and secondary. Proof of thils assertion is furnished by the
pattern of vascularization of the above named structures as re-
vealed by the dye injections and by their anatomical features
available to us from the work of Munshi. Details of the new find-
ings are given in the body of the paper and the accompanying
illustrations sustain the point of view that the formative mate-
rial of the gills was used for developing and perfecting the
accessory respiratory organs in the fishes under report.

In Hilsa ilisha and Labeo rohita gills are borne even by the
epibranchials. In the former spscies, the gills extend even be-
yond the limit of the epibranchial, on the underside of the cra-
nium. This means thut a part of the formutive material of which
the gills are made can extend even beyond the normal 1limits of
the epibranchial.

The fusion of the primary gill lamellse inter se and their
extension beyond the epibranchial are a pointer to what may have
happened, on a larger scale, in the case of fishes endeavouring
to acquire accessory respiratory organs. Since the tip of the
epibranchial is potentially capable of bearing gills and since a
'mat' could be formed by the fusion of the primary and abbrevia-
tion of the secondary lamellae, it served as a convenient focal
point from where the 'mat’ could ve unrolled, so to say, in all
directions. TIn this way, a more extensive respiratory area,
composed of the same essential elements as the gills, was obta-
ined and the need for obtaining additional quantity of oxygen for
respiration served. The relationship of the diverse structures
evolved to subserve the main function has been discussed. The
derivation of the skeletal core of the dendritic organ and the
nodules is also indicated.
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REPRODUCTIVE BEHAVIOR PATTERNS AND FUNCTIONAL ANATOMY OF SOME
AMERICAN OVIPAROUS CYPRINODONT FISHES. Neal R. Foster, Dept.
of Conservation, Cornell University, Ithaca, New York, U.S.A.

Phylogenetic relationships among the oviparous cyprinodonts,
or killifishes (Cyprinodontidae), are obscured by convergence,
divergence, geographic variation, and the lack of an adequate
fossil record. Comparative ethological studies were begun in
the hope of finding new information of systematic significance.

The attributes of oviparous cyprinodonts for comparative
studies on reproductive behavior are their general availability,
relative ease of maintenance, small size, early maturity, and
frequent spawning. The species studied include Cyprinodon
variegatus, Jordanella floridae, Adinia xXenica, Fundulus
majalis, F. similis, F. heteroclitus, F. diaphanus, F. chrysotus,
F. cingulatus, Lucania parva, Lucania goodei, Leptolucania
ommata and some South American, African, and Asiatic species.
Field and aquarium observations and morphological studies have
led to the following generalizations: The sexually mature male
in almost every species of killifish has contact organs dis-
tributed on certain parts of the body and/or fins. These tiny
spine-like structures are restricted to those parts which
consistently come in contact with the female during courtship
or spawning, and they appear to function primarily as tactile
organs. Similar distributions of contact organs areseen in
species reported to hybridize in nature (Fundulus heteroclitus
x F. diaphanus and Lucania parva x L, goodei).

Branched epiotic processes and/or bifid supraoccipital
processes on the rear of the skull occur in those North
American species in which the male vocalizes during courtship
while flicking his head laterally. Sound production and
contacting appear to have been selected for in those forms
which spawn in waters where visibility is poor. On the other
hand, extreme sexual dimorphism and dichromatism characterize
species which spawn where visual displays can play a pre-
dominant role in the reproductive behavior.

Study supported by NSF G-23395.




159

LAS ESPECIES DEL GENERO CYNOLEBIAS STEINDACHNER, 1876

Radl Vaz-Ferreira, Blanca Sierra-de-Soriano & Susana Scaglia-
de~-Paulette, Departamento de Zoologia, Universidad de la
Republica, Montevideo, Uruguay.

Se estudian las especies del género Cynolebias del
Uruguay y paises vecinos, haciendo su andlisis sistematico
desde los puntos de vista morfolégico, estadistico y
etoldgico, describiéndose lineas intragenéricas diferentes en
el procesoc de acoplamiento y penetracidn del suelo previo
a la puesta.

Se ha ce el estudio desde estos tres puntos de vista de
poblaciones de Cynolebias del Uruguay, Argentina y Brasil,
redescribiéndose una parte de las especies ya conocidas y
descriviéndose cinco especies nuevas del Uruguay y una de 1la
Argentina, haciéndose la discusidn de la unidad del género
y reagrupando sus especies de acuerdo a los resultados
obtenidos mediante el andlisis de sus moldes etoldgicos.
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UN NOUVEAU TYPE DE STRUCTURE CHEZ UN CLUPECIDE DU BASSIN DU
CONGO (TELEOSTEENS ISOSPONDYLES). Max Poll, Musée royal de
1'Afrique centrale, Tervuren, Belgigue.

La découverte d'un petit poisson téléostéen isospondyle dans
le bassin du Congo a été faite par Mr. J.P., Gosse, Hydrobiologiste
belge en 1955 mais 1'intérét de cette espice n'a été mis en évi-
dence que récemment.

I1 s'agit d'un poisson d'aspect clupeoide dont les caractéres
semblaient & premidre vue concorder avec ceux des petits Clupei-
dae que 1'on trouve communément dans les eaux douces centr'afri-
caines., Toutefois, un examen plus appréfondi fait apparaitre, &
cbté des similitudes clupeidiennes, des différences remarquables,
telles que 1l'absence d'une serrature ventrale et celle d'os su-
pramaxillaire (caractéres néanmoins constants chez les Clugeidae)
Ces faits remarquables ont été le point de départ d'une étude
d'ensemble de cette remarquable espéce.

Le présent rapport est une étude comparative du clupeoide en
question avec quelques autres types de poissons téléostéens
isospondyles primitifs, et notamment les divers genres de Clu-
peoidae d'eau douce de 1'Afrique, notamment des familles des
Clupeidae et des Dussumeriidae. C'est surtout une étude des sque-
lettes colorés & l'alizarine et rendus transparents dans la gly-
cérine (exposé illustré de diapositives 24/36 mm).

Au point de vue systématique, cette espéce inconnue de Poisson
isospondyle appartient évidemment & un genre inconnu, mais la dé-
signation du groupe taxonomigue supérieur au genre, auquel il
convient de le rattacher, est discutable.

L'exposé est une contribution & la classification et & 1'évo-
lution des Téléostéens primitifs et des Clupeoides en particulier.
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THE HOMOLOGIES OF THE LABYRINTHODONT CENTRUM

A.L.Panchen, Department of Zoology,
King's College, Newcastle upon Tyne, England,

The labyrinthodont amphibia are usually grouped together with
the Anura as Apsidospondyli. This group is distinguished from
the Lepospondyli on the assumption that the vertebral centra were
formed by the ossification of cartilaginous arcualia and not by
perichordal ossification,

It has recently been suggested by E.E, Williams, however, that
the single centrum occurring in most tetrapods is a homologous
structure throughout the group formed inter- segmentally by the
fusion of sclerotome halves without reference to arcualia.

The vertebrae of labyrinthodonts are characterised by having
two centra to each vertebra: an anterior intercentrum and a pos-
terior pleurocentrum. The basic type is the rhachitomous vertebra
in which the intercentrum is a crescentic wedge, widest ventrally,
and the pleurocentrum a pair of postero-dorsal blocks, An obligue
line of junction thus runs postero-ventrally from the apex of the
intercentrum.

Two lines of evolution diverge from this basic condition: the
temnospondyl line in which the pleurocentrum is reduced and
finally disappears and the anthracosaur line, related to the
ancestry of reptiles, in which the pleurocentrum becomes the
main element and the intercentrum is reduced but retained. This
condition persists in the earliest reptiles, and for this reason it
has been assumed that the pleurocentrum is the homologue of the
amniote centrum and the intercentrum that of the intervertebral
disc.

This, however, gives an unsatisfactory position for the laby-
rinthodont myoseptum, which would be expected to pass through
the rib articulations on the neural arch and intercentrum, It is
therefore suggested that the whole labyrinthodont centrum is the
homologue of that of amniotes and that the two evolutionary lines
are characterised by a movement of the oblique junction, antero-
ventrally in the case of the anthracosaurs and postero-dorsally in
the case of the temnospondyls.
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EGG CAPSULE STRUCTURE IN THE AMPHIBIA. Stanley N, Salthe, Dept.
of Zoology, Columbia University, New York 27, New York.

The morphology of the egg capsules of 32 urodeles and 41
anurans was investigated with the aid of histochemical tests,
and the following conclusions drawn.

The capsules in all specles studied are acid mucopolysac-
carides and contain no lipids.

Urodele eggs differ from those of anurans (except as noted
below) in that the innermost mucoid capsule liquifies to form
a capsular fluid within a capsular chamber. The eggs of the
anurans Alytes, Discoglossus, Pipa, and Eleutherodactylus have
a capsular chamber as do urodeles. The presence of this cham-
ber is interpreted as a primitive character in amphibian eggs.

There is no detalled correlation between egg structure and
environment but non-aquatic eggs tend to have thinner, though
not fewer, capsules, Extreme simplification of egg structure
has occurred, with few exceptions, only in aquatic eggs, and
is rare in urodeles, except for Cryptobranchus,

Urodele eggs form two major groups. One, displaying a
large capsular chamber prior to first cleavage, is characteris-
tic of the Hynobiidae, Salamandridae, Sirenidae, and Necturus.
The other, in which the capsular chamber is at first very
small, 1s found in the Plethodontidae. The egg of Amphiuma
i8 not easily placed in either group. The eggs of Hynobius
and Ambystoma show an almost identical structural pattern. In
the Hynobius egg there are eight capsules; other salamanders
show various degrees of reductlon in number of capsules, On
the basis of a tentative homology, different capsules are lost
in different families.

The eggs of anurans are too variable to be grouped on the
basis of the present limited data. The soft inner capsule,
Just outside the vitelline membrane, may be homologous with the
capsular fluld in urodele eggs. The species in the genetically
closely related americanus group of Bufo differ markedly in
egg structure. The eggs of the leptodactylid Uperoleis show
affinities with those of Bufo., The eggs of the marsuplal
hylids show no modification to their peculiar site of develop=-
ment, while those of Pipa do. In Pipa the egg capsules are so
modified, after sinking into the skin of the female, so as to
form a 11d covering the egg chamber in the skin.

The secretory patterns of the oviduct in the Amphibia have
obviously undergone evolutionary changes, and may be of sig-
nificance taxonomically. At present, the physiological
meaning of these differences in egg structure remains obscure.
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UREA LEVELS AND BLADDER WATER UTILIZATION DURING DEHYDRATION OF
TOADS, Rodolfo Ruibal, Division of Life Sciences, University of
California, Riverside, California.

The concentrations of bladder urine and blood during dehydra=-
tion was studied in Bufo marinus and B. cognatus. Homeostatic
control of the concentration of the blood during dehydration was
demonstrated to be correlated with absorption of water from the
bladder. The urea levels in bladder urine and blood were stud-
ied during dehydration. The total urea content of the bladder
was found to change during dehydration, and was not directly
correlated to degree of dehydration,
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PHYLOGENETTC AND ECOLOGICAL SIGNIFICANCE OF BODY FLUID
PARTITIONING IN AMPHIBIA. Thomas B. Thorson, Dept. of Zoology
and Physiology, University of Nebraska, Lincoln, Nebraska.

The body fluid compartments were measured and compared in
five species of Amphibia: (1) the perennibranchiate aquatic
Necturus maculosus (Mudpuppy); (2) the aquatic, gill-less
Cryptobranchus alleganiensis (Hellbender); (3) the aguatic,
gill-less Amphiuma means tridactylum (Three-toed Congo eel);
(4) the primerily aquatic anuran, Rana catesbeiana (Bullfrog);
and (5) the essentially terrestrial anuran, Bufo marinus
(Marine toad).

Total body water was measured by complete desiccation. Ex-
tracellulsr fluid was measured as sucrose space and the differ-
ence between sucrose space and total water was taken as intra-
cellular fluid volume. Plasme volume was measured as T-182L
space and the difference between this parameter and sucrose
space was accepted as interstitial fluid volume.

In all parameters, C. alleganiensis, A. means tridactylum
and R. catesbeiana were in remarkably close agreement (total
water, ca. 79%; intracellular, ca. 57%; extracellular, ca. 20%;
plasma, ca. 3.5%; interstitial, ca. 18.5%).

Of the essentially aquatic species, only N. maculosus dif-
fered appreciably from the other three. In this relatively
primitive amphibian, the total water content was greater, a
condition accounted for entirely by the greater extracellulaz
fluid volume, since the intracellular space was about the same
as in the other species. The increased volume of the extra-
cellular compartment was reflected in both of its sub-
compartments, plasma and interstitial fluid. This pattern is
in close agreement with that reported for a series of fresh-
water Osteichthyes ranging from the primitive Chondrostei,
through Holostei and the more advanced Teleostel (Thorson,
Biol. Bull., 120:238-25k, 1961).

B. marinus, the only terrestrial species employed, had ap-
preciably less total body water than the aquatic species; yet
the extracellular compartment was appreciably greater than that
of the aquatic species (excluding N. maculosus). The "deficit"
of water was entirely at the expense of the intracellular com-
partment. Here too, the increased volume of the extracellular
compartment was reflected in both of its sub-compartments. The
pattern of differences between this terrestrial amphibian and
the three aquatic species is similar to that between marine and
fresh-water teleosts (Thorson, l.c.) and between marine and
fresh-water sharks (Thorson, Science, 1381688-690, 1962),
(Supported by grant H-3134 from the U.S.P.H.S.)
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DIADECTES AND THE CHELONIA. Everett C. Olson, Rosenwald Hall,
University of Chicago, Chicage 37, Illinois.

The genus Diadeetes from the early Permian has played an
important role in various hypotheses concerning the origin of
the reptiles. It has been considered as representing the
general source of the Chelonia, although not itself ancestral.
It has been suggested as a link between this group and the
seymouriamorphs (batrachosaurs).

Less than adequate knowledge of the skull has been available
in part as the result of the very spongy nature of the bone.
The posterior part (half) of an excellent skull has been
sectioned and has revealed the structure in great detail. For
the first time the nature of the middle ear is clarified. For
comparison skulls of various turtles and of Seymouria have
been sectioned.

The structures of the middle ear of the Chelonia and
Diadectes show less definitive resemblances than has generally
thought to be the case. Many of the similarities may be the
result of vague convergence related to the general features of
the otic region.

Buttressing of the squamosal and guadrate in Chelonia and
expansion of the paraspehnoid and quadrate in Diadectes have
resulted in the development of similar fossae and canals in the
vicinity of the middle ear. There are many detailed
differences. The possibility of relationship is not ruled out,
but the evidence now seems less conclusive than heretofore.
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PHOTOREGULATIVE AND INNATE FACTORS IN THE REPRODUCTIVE CYCLES
OF AN EQUATORIAL SPARROW, Alden H, Miller, Museum of Verte-
brate Zoology, University of California, Berkeley, California.

The equatorial populations of the Andean sparrow,
Zonotrichia capensis, show innate cycles in the male, recrud-
escence and regression of the testis each occurring twice
annually under the constant day lengths of the equator, When
birds are subjected to the photoperiodism of latitude 38° N,
these cycles continue with little evidence of photoregulation.
Thus males may attain and sustain full reproductive capacity
under winter lighting whereas congeneric north-temperate
species invariably remain quiescent, Excess light may be
somewhat stimulatory but reduced light is not inhibitory. A
period of refractoriness to light stimulation is lacking both
in adult and immature males, The culminative phase of breed-
ing, that is nesting and ovulation, is however repressed by
winter conditions of northern latitudes and, conversely, is
stimulated by long days and/or increased temperatures regard-
less of rainfall or drought.
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THE SKIN STRUCTURE IN WILD ARTIODACTYLA OF THE USSR
FAUNA Wladimir Sokolov,Chair of Vertebrate Zoology,
Moscow University,USSR.

The skin structure of Sus scrofa,Moschus mogchife-
rus,Cervus nippon,C.elaphus,Capreolus capreolus,Alces
alces,Bison bonasus,Gazella subgutturosa,Saiga Tata—
rica,Rupicapra rupicapra,Capra aegagrus,C.gibirica,
C.caucasica,Ovis ammon cycloceros,O.askarelini, O.a,
musimon were investigated in this work,

The thin epidermis of the trunk consists as a rule
of the basal layer,the stratum spinosum and the stra-
tum corneum.The stratum spinosum is thicker in summer
than in winter and the stratum corneum - in winter
than in summer.The latter contains many loose layers
due to which the thermoinsulation increases.The pig=-
ment is absent in O,ammon,G.subgutturosa and S.tata-
rica.

The dermis and its papillary layer are much thick=
er in summer than in winter.There are many fat cells
in the papillary layer of M.,moschiferus which create
an additional thermoinsulation.

The subcutaneous fat tissue is absent or poorly
developed.

The number of sebaceous glands varies from I to 3
at each hair,They are more developed in summer,espe-
cially in A.alces.

Tn winter some sweat glands completely disappear
whi%i the secretory portions of others become very
sma. .

The thermoinsulatdry function of hairs is partly
lost in S.scrofa.Therefore,the subcutaneous fat
tissue is well developed in this species.It protects
the body from the loss of heat and serves as a safety
gshock-absorber when the animal passes through
thickets.There are no layers in the dermis of S.scro-
fa.

The hairs may be divided into axial and wool ones
in any case.There is large air-containing medullary
layer in the axial hairs of all species,except S.
scrofa.The above peculiarity serves to produce a
particular type of thermoinsulation reaching its
greatest development in M.moschiferus.The number and
gize of the wool hairs are very different, being small
and sparse in M.moschiferus and large and numerous
in Capra.The axial hairs are shorter and the wool
ones thicker and shorter in summer than in winter.
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ON THE FUNCTIONAL SIGNIFICANCE OF PINNATE MUSCLES. Carl Gans,
State University of New York at Buffalo and Walter J, Bock,
University of Illinois, Urbana,

Recent studies in functional anatomy have again come up
against the old question of the possible functional signifi-
cance of penniform muscles. Most authors seem to rely upon
the analysis of Pfuhl (1938, Z. Anat. Entwicklungsg., 106:749-
81), which stated that pinnate muscles produce increased
strength (by the attachment of additional fibers to a single
tendon), and simultaneously claimed that the inclined fiber
direction does not produce any loss,

Structural analysis suggested that Pfuhl's argument was
fallacious. The lateral deflection of the muscle fibers in-
duces laterad vectors and a corresponding loss. The pressure
induced vectors at right angles to the fiber, indicated in
Pfuhl's analysis, would further reduce rather than improve
effectiveness. Verification may be furnished by the experi-
ments of Hill (1931, Proc. R, Soc., B, 109:267) who showed
that the pinnate M. gastrocnemius of Hungarian R, esculenta
developed twice the temsion of a parallel-fibered M. sarto-
rius of equivalent total length and heat production,

Beritoff (1925, Pfliigers Arch., 209:763) had indicated that
the fiber length of Tiflis R. temporaria gastrocnemius avera-
ged about one third the total muscle length. Pfuhl's hypo-
thesis, which would predict development of triple tension, is
shown to be invalid, if as is likely these parameters do not
vary too much between the species concerned.

Re-evaluation of the problem indicates that while Pinnate
muscles primarily produce increased contractile force they
achieve this by providing a maximum number of muscle fiber
attachment sites within a minimum lateral displacement from
the central tendon. There is also some suggestion that the
force of the bundle may be increased by self-stopping
mechanisms that reduce the percentage shortening (i.e. the
excursion) and retain the fibers in the high force (=reduced
contraction) portion of the tension-excursion curve. Both
provisions may well reflect selection on the architectural as
well as the physiological level and directly involve fiber
packing., It is thus unfortunate that studies on the archi-
tecture of muscle tend to be based upon materials that have
been exposed to major shrinkage and distortion due to the ef-
fects of fixatives (Goldspink, 1961, Nature, 129(4809:1305).
Pinnate muscles have a secondary advantage in certain rare
cases where contraction has to take place without a thickening
of the entire muscle (separation of the two parallel sides).

Comparisons of the functional meaning of muscle changes
should also take into account the several physiological (rather
than gross structural) changes that affect the possible tension
exerted by, and the method of energy release, of a given muscle
fiber. (Supported by N.S.F. G-21819) .
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A RELATIONSHIP BETWEEN THYMUS AND LYMPH NODE GROWTH IN THE
HAMSTER wvid She N L Poole, S
College and Boston U : logical ence Cente

We have found a change, with age, in the cell population in
lymph nodes in normal hamsters. The most dramatic shift in the
percentages of cells of various types tekes place at puberty.
We shall demonstrate that the physiology of the thymus affects
the alterations observed in the nodes.

P32 uptake studies in normal and thymectomized hamsters plus
autoradiographs and cell counts of the experimental tissues will
provide the data for measuring the relationship between the
thymus and lymphoid tissues.

The relational aspects of this mechanism with homeostasis of
the organism also will be discussed. (Supported by Grant
AT 0376703, U.S.P.H.S.)
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ORDOVICIAN POLYCHAETE JAW APPARATUSES FROM POLAND.
Zofia Kielan-Jaworowska, Inst.of Paleozoolo Polish
Acad.of Sciences, Warszawa,zwirki 1 Wigury g,PoIana.

Several thousands of scolecodonts and 400 entire
Jaw apparatuses were obtained by dissolving the Ca-
radocian limestones in acids. The apparatuses are
assigned to the superfamily Eunicea. In recent euni-
cids Ehlers (1864-1868) recognized two types of ap-
paratuses (labidognatha and prionognatha). The name
ctenognatha is suggested for the jaws of recent Dor-
villea Parfitt and similar fossil spperatuses, as
these differ from those of the forementioned types.
In all the types the jaws are mostly subconical and
hollow, with a ventral opening leading to the pulp
cavity. In addition to the above types, there occur
in the material studied also the jaws in form of
convex plates for which the name placognatha is
suggested. DPlacognath apparatuses may consist of
simple jaws - provided with one row of denticles or
compound Jjaws - provided with 2-3 rows of denticles
or with denticles and undenticulated ridges. The
placognaths, known so far only from Paleozoic, seem
to be the most primitive in Eunicea.

It seems that the buccal armature in early euni-
cids first developed as the thickenings of cuticule,
which later became developed into chitinous plates,
on which the folds and ridges subsequently develop-
ed. The succeeding evolution of the jaws presumably
involves their transformation into denticulated
congs, through the covering of a part of the pulp
cavity.

In the material studied there occur intermediate
forms between four main patterns of apparatuses and
one can trace sometimes the transition from one type
to the other. 13 genera of Caradocian apparatuses
are so far recognized and the conclusion concerning
the homology of particular plates in fossil and re-
cent apparatuses are given.

The studies on fossil jaw apparatuses show that
the taxonomy of scolecodonts is extremely confused,
the detached jaws of single apparatus being often
assigned to 8 or more different "genera" , usually
inadequately defined. For this reason it is impos-
sible to observe the priority of detached Jjaws
when describing entire apparatuses.
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MOLLUSKS FROM WISCONSINAN (PLEISTOCENE) ICE-CONTACT SEDIMENTS
OF THE MISSOURI COTEAU IN CENTRAL NORTH DAKOTA, Samuel J.
Tuthill, North Dakota Geological Survey, Grand Forks, North
Dakota, Lee Clayton, Department of Geology, University of
Tllinois, Champaign, Illinois, and F. D. Holland, Jr.,
Department of Geology, University of North Dakota, Grand Forks,
North Dakota.

Geologic and paleontologic evidence indicates that numerous
mesotropic, temperate, water bodies were present while drift-
covered blocks of stagnant glacier ice, emplaced during
Woodfordian (late Wisconsinan, Pleistocene) time, underlay the
Missouri Coteau district (approximately 50 by 300 miles in
extent) in central North Dakota.

Fossil mollusks, contained in sediments deposited in contact
with the stagnant ice at 40 sites, are represented by 23 species
including pelecypods of the families Unionidae and Sphaeriidae
and gastropods of the families Valvatidae, Hydrobiidae,
Physidae, Lymnaeidae, Planorbidae, Ancylidae, Succineidae and
Pupillidae. Naiad shells have provided material for five
radiocarbon dates in the Missouri Coteau district which
indicate that the melting of the stagnant ice may have required
2,100 years.

The fossil mollusks, as now known, do not serve as
stratigraphic indices to the late Pleistocene deposits of the
region, but the species composition of fossil molluscan
communities dominated by the branchiate genera Valvata and
Amnicola is regarded as tentative evidence of the pre-Recent
age of the Missouri Coteau sediments. The mollusks also
indicate the climate of the region to have been mild and humid
as early as 12,000 and as late as 8,700 radiocarbon years
before the present.
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FORM AND FUNCTION IN AN EARLY PALEOZOIC PROTOBRANCH BIVALVE,
A, Lee McAlester, Peabody Museum, Yale University, New Haven,
Connecticut, U,S,A.

The common Ordovician bivalve Tancrediopsis (formerly
Ctenodonta, in part) is one of about ten early Paleozoic
genera which record the initial evolutionary radiation of
nuculoid protobranch Bivalvia, The details of shell morphol-
ogy are unusually well-known in Tancrediopsis because species
of the genus occur in large numbers in unique silicified mol-
luscan faunas found in Middle Ordovician limestones of southern
Quebec, Canada. This paper reports the results of a comparison
of this Ordovician nuculoid with published studies on the mor-
phology, function and adaptations of living nuculoid bivalves,

Tancrediopsis closely resembles living representatives of
the family Nuculidae in most morphologic features including:
general shell shape and form, adductor musculature, and pedal
and visceral musculature, In all of these features Tancrediop-
sis differs sharply from the second living nuculoid family, the
Nuculanidae, It resembles some living Nuculanidae, however, in
showing an unseparated, "external" ligament. These comparisons
indicate that ligament pattern is an unreliable index of family-
level phylogenetic affinity in nuculoid bivalves, and for this
reason it is suggested that the family ''Ctenodontidae'" be re-
defined or abandoned,

Functional comparisons with living Nuculidae suggest that
Tancrediopsis was adapted for life as a rapidly borrowing,
infaunal bivalve which lived just below the surface of rela-
tively soft, uncompacted sediments. It is also probable that
Tancrediopsis, like living Nuculidae, fed on organic matter
within the sediment by means of elongate palp extensions which
were thrust into the surrounding substrate from between the
ventral valve margins, As in living nuculoid genera, species
of Tancrediopsis differ primarily in degree of posterior shell
elongation, These differences in elongation were probably re-
lated to life in differing size grades of sediment.

The basic morphology and probably also the fundamental adap-
tations of nuculoid bivalves were well-established by Middle
Ordovician time, This indicates that nuculoids represent an
early and distinctive branching of the original bivalve stock,
and confirms their treatment as a separate high-level taxon
of the Class Bivalvia,
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THE HYOMANDIBULAR PROBLEM IN PLACODERM FISHES. T. Stanley
Westoll, Dept. of Geology, University of Newcastle ipon

Tyne, England,

Watson described acanthodian fishes as having a “complete”
hyoid arch, no specialised suspensorial hyomandibular, and an
un-reduced spiracular gill-slit the "aphetohyoidean® condi-
tion. The suspensorial hyomandibular of many sharks and rays
is related to the formation of a dorsal "pseudo-hyoid" arch
from gill-ray materials. The hyoid and branchial arch skel-
eton is rarely well-preserved in fossil placoderms, but the
endocranium gives indirect information. Watson interpreted
placoderms as aphethyoidean. The late Devonian rhenanid
placoderm Jagorina, according to Stensid, has a suspensorial
hyomandibular, a pseudo-hyoid arch, no basal or otic connec-
tions of the palatoquadrate, a spiracle, and large paired
antorbital bones supporting the extensive pectoral fins.

The whole is interpreted in a thoroughly batoidean manner,

and Rhenanida, Stensio suggests are ancestral to true batoids.
This view conflicts with the geological distribution of true
batoids, unknown before the Jurassic.

A different interpretation of Jagorina is possible. The
proximal articulation of the "hyomandibular" is anterior to
that of a true hyomandibular; the relations are those of
the elasmobranch processus oticus internus palatoquadrati
(Holmgren). This develops as a blastema (in which the spir-
acular cartilage(s) chondrify), extending from the palato-
quadrate to the lateral commissure. The importance of this
embryonic structure in elasmobranchs is probably of phylo-
genetic significance.

The ptyctodont placoderm, Ctenurella, has recently been
shown by frvig to represent the ancestral stock of the
Holocephali; 1living Holocephali have an unmodified hyoid
arch, though the spiracular cleft is completely closed. The
high probability is that placoderms in general were neither
aphetohyoidean in the full sense, nor hyostylic, but resembled
Holocephali. The "antorbital cartilage" of Jagorina may be
derived from the arthrodiran suborbital bone. Selachii and
Holocephali are probably descended from different placoderm
ancestors, but these were not hyostylic; placoderms are
not true elasmobranch.
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THE PAIRED FINS AND AXTAL SKELETON OF THE CROSSOPTERYGIAN
FISH EUSTHENOPTERON. T. Stanley Westoll and Sheila M, Andrews,
Dept. of Geology, University ol Newcastle upon lyne, rngland.

Eusthenopteron, as a close approach to the crossopterygian
ancestors of at least the bulk of the tetrapods, has been
clearly documented, particularly by Jarvik's researches on the
skull. Recent preparations allow a detailed account to be
given of paired fins and girdles and the post-cranial axial
skeleton.

The small scapulo-coracoid has no large scapular and cora-
coid processes; this is so in other primitive bony fishes.
The glenoid cavity, already somewhat "screw-shaped" as in
primitive tetrapods, bears the "screw-shaped" head of the most
proxial element in the fin-skeleton. Every imporiant fea-
ture of the humerus of early tetrapods can be identified in
this bone. It is the first of five elements forming the
fineaxis, the last being very small. Each of the first four
carries a preaxial radial; the first, third and fourth have
strong postaxial processes, that of the first (humerus) be-
ing the entepicondylar process. The first preaxial ray
(radius) was clearly a bearing-member with a considerable
muscular rugosity on the ventral or plantar face. The rudi-
ments of the tetrapod elbow-joint are already present. There
is no evidence of the existence of tetrapod digits, but the
whole proximal region is almost fully "tetrapod" in function.
Numerous foramina in the humerus may be a relic of diazonal
foramina when the axis was embedded in the body wall of an-
cestral forms.

Pelvic fins and girdles are less advanced towards the
tetrapod type. A possible cartilaginous "sacral' attach-
ment may be indicated by a strong lateral process on an
tintercentrum".

Further details of the essentially rhachitomous verte-
bral column and the ribs modify Jarvik's reconstructions.

The short bicipital ribs are dorsal ribs; they may have
counteracted sagging of the column under load, which pleural
ribs cannot -- important to a proto-tetrapod.
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TTPOBIEMA [POUCXOXIEHUA 3ABPONCHIHHX U TEPONCHIHHX PECMHKADIUAX-

cd.. J.0, Tarapunos, laneonrosoruvecxuit MHCTHTYT AH CCCE, Moc-

k3a, CCCP.

CpaBHMTENEHO-2HATOMUYECKUE LAHHHE CBHZETENECTBYNT O I'IyCo-
KOM DACXOXZEHMM ZABYX OCHOBHHX CTBOJNOR NDECMHKADMUXCH — 3aBpon-
CHZ M TEPONCHA. Paszenenue xemyzouka cepzua K apTepHaNBHOTO
CTBONA, CBABAHHOE C NEpPexoZoM OT aMPMOMAHOI'O KOXHO-JIeTOYHOTO
AHXAHHA K YHCTO JIETOYHOMY, MPOXOZAMNO Yy 3&BDPONCHZ X TEePONCIA
BIONHE CAMOCTOATENBHO. Pa3HHME NYTAME ZOCTUTaNOCH M npeo6paso~
BaHue "BOAHOU" NMOUKM 3EMHOBOAHHX B "CyXonyTHYO"IOYKY ¥ TepONCHX
u samporncez., OCuue npeaxm sasponcun u TEPONCHA O0Nazamn TIOME~
pynapHo# noukoft aMPuGuitioro Tuna u HEDa3eNe HHHM KEeNYZOUYKOM Cep
Alld§ WX NpPHCNIOCOCNGHHOCT: K YCNOBEAM HA3€MHON XM3HM 0CTABANACH
HOBHCOKO}, 37M IHnoTeTHueCcKHe NpeznKyM, BUAMMO, COXDaHANM eme CH-
JBHO Da3BATOE KOXKHOE ANXAHAE M TNPOHULUACMHE TOKDOBH.,

CnyxoBad KOCTOYKA TepONCHZ B HCKOTODHX OTHOWLEHUAX CTOMT GiM-
X8 K TNOABECKY DHO, U8M K CIYXOBOil KOCTOUKe 3amporncuz, basuche-
HOMZ y NMPUMMTUBHHX TEDONCHA OCTABANCH OTASNEHHHM OT 3ATHIOYHAX
KocTell HeOKOCTeHeBanmUM NPOCTPBHCTBOM, TOTAA KAK y TUNMYHHX 38—
BPOTICHZ OH TEOHO ¢PA38H C OCHOBHON 3aTHIOYHOM KOCTHD, S HOO-
OHYaHO NPUMHTUBHHE O0COGEHHOCTH TEPONCHA CONMKAWNT MX C TPUMHTH-
BHEAWMMH 3€MHOBOZHHMK, eme COXpaHABUMMK CHeAH "puGBero" nozpas-
AGNeHU MO3TOBOK KOPOOKM Ha BTMOCHEHOMZ M OTHKOOKUMNIKTANIBEYD
9acTh,

Ceitmypnamopdu, oGHuHO paccMaTpUBaeMHe B KaueCTBE OnMxaimmx
NPEeAKOB NpPECMHKANNMXCH, MMENT TECHHE CBA3M C 3aBPONCUAAMN; OZF~
HBKO COMHHTENBHO, YTOCH ceitMypuamopdu Ghuu NPeZAKAME U TepOICHJ.
l'sonoruyeckn Teponcuan APEBHEE 3aBPONCUZA ®, BUAMMO, ZaKe ceiiuy—
pramopdos. BEPOATHHE TEPONCHUAN K3BECTHH yke M3 CpezHero Kap6o-
Ha, & K Havany NepMH MOABAANTCH TNpenCTaBATENH YeTHPOX DASTUIHHY
OTPAZOB Teponcuz. Mexzy Tem u3 Bepxmero kKapGoHa HaBecTen JNRmB
ozuH ceiuypuamopd, a mOCTOBEpHNE OCTATKH HaCTOSMUX 3aBPONCKE
NOABNANTCA UL B nepmu. BosMO®HO, uTO mpexxaum TEPONCKZ OHIH
MRKPO33BPH, KOTODHX OUKGOYHO OTHOCAT K JIENOCTIOHMIEHNM 3E€MHOBO~
ZHHM,

llpucriocoGnenue ko Bnomme Hazemuoil XM3HA WO Y Teponcuz ¥ 3a-
BPONCHA CaMOCTOATENBHO. JpeBHefinMe npecMHKANIMECH OCTABANHCE
TECHO CBA3AHHHMM C BOZOH, [IpUMHATHBHuE ceRuypuamMopdn coxpaHsmu

JUIUHOYHOE Da3BUTHE, Cgegn 38BPOTICHA OYEHP DAHO NMPOH3OMN0 000-
coOJeHue ueBenaxonoro TBOJN&.
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ON THE COMPARATIVE ANATOMY OF THE MOLARS OF HIGHER
PRIMATES. G. Vandebroek, Zoological Institute, University ot Louvain,

Louvain, Belgium.

A comparative study of unworm teeth of the higher Primates has
shown many undescribed details of structure as well in the molars of
man as in those of many other genera of Catarhina. The difficulty of
interpretation in terms of evolution of the differences existing between
these molars has brought the author to a reexamination of the structure
and origin of the primitive placental teeth. A large revision of the
tooth structure of lower mesozoic, paleocene and recent mammals has
been made and is already published. On the basis of the obtained
results, new interpretations of the dental structure of higher Primates
may be given.



180

HOBHE JAHHHME O GAYHE HUEHUX 30H BEPXHE{ NEPMM CCCP.I.K.YyZEEOB,
ﬂgneonmonoruqecnnn MHCTHTYT Axanemuy Hayx CCCP,Mocksa, .

B nocnexawe ToZH Ha BocToKe Epponeiicroft wactu CCCP HaltZeH:
OCTaTKH NpeCMHKADIMXCH,NpeACTaBAAbIMe CYNMeCTBeHEHA HHTEpeC XAA
usyyeHus GayEH M CTpaTMTpaduM KOHTMHEHTaNbHo#! nepuu,Coza OTHO-
CATCA HAXOAKM MO3XANMX NenuKo3aBpoB —Kasemz (p.[lumera),KaNTOPUHEA

,BATKA )Y TDUMHTHBHHX TepalcHi(npasoCepexse p.Kauu y r.Ouep).

MY NEepBHe U3 HUX MHTEepeCHH,INaBHHM 00pa3oM,camu (axToM OTKDH-
THA TENNYHHX DIEMEHTOB CeBepo-aMepHKaHCRoR dayHH B BepXHei NeDMu
CCCP,ro Haxozku y T.Quep mpeZcTEBIAKNT HOBYD M Ooraryd QayHy pan-
rux Tepancuz (zeitmonedanos,aHOMOZOHTOB H roprouoncnﬁ%?unenmyn
paxneiilee 3HauUeHKe ANA NOHMMAHMS DAHNMX 3TANOB PAa3BUTUA TeTpanox,
ROTOpHE MaX0 W3BECTHH Ea CeBepO-aMepPUKAHCKOM M afpMKaHCKOM KOHTH-
HEeHTaX.

OcTaTKM HaseMHHX IIOSBOHOYHHX,HEJ&BHO AOOHTHX B [lpuypanse y
T.0uep, 0IHOBO3PACTHH, TAK KAK NOJYYEHH H3 OXHOT'O MeCTOHaXOXNGHMA
NpH PACKONKAX JIMH3H NeCYAHMKOB.TpeXJeTHHe DAaCKONKH,3aXBaTUBIHE
nnomaény OKONO 6 THC.KB.METpPOB,Zanu Maccy AyOJAeTHOr'o MaTepuala
npH¥ OOLeM KOJNMYEeCTBEe He NpeBHIanueM AeCATH DOZOB.3T0 OTKDHBAET
OYGHD DEZKYD M YLAaUHYD BO3MOXHOCTDH XJA ZeTalbHO! X8paKTeDUCTHKU
HOBHX OpM C yueTOM ZHana30HAa W3MeHUXBOCTH A ZaeT Gojce HaZEeXHHE
OCHOBAHMA ANA CPaBHUTENBHOR ONEHKM KAK DaHee U3BECTHHX, TaK K
BHOBG BHZeJAeMHX TAKCOHOB.

dayHa TepancHZ OUYEPCKOTO MECTOHAXORAEGHHS NpeACTaBIEHa HECKONb-
KUMM CUCTEMATHUECKHUMM KaTeropusaMmu.CpeXZ® BCeX H3BECTHHX TepPalCHA
Sanazuoro [IpUypanbsa TepalncuiH HOBOTO cCeMeficTBa S0THTAaHO3YXHZA NO-
Ka3HBAWT He TOABKO HauGojee ONU3KOE CXOACTBO C CHEeHAKOZOHTHHMM
nenuxosanspaumu CeBepHoft AMepHKM,HO M SBAANTCA HauCojee NPUMUTHB-
HHMM CpeRM M3BeCTHHX Tepancuz.Bropasd 0CoCeHHOCTH 3Tod fayHH —Ha-
JIHyRe TUTAHTCKUX DACTUTENBHOALHHX THTaHO3YXOB ceMeficTBa ScTeM-
MEeHOBYXUJ , CIM3KMX AXOHKEeDUMZAM M aHTeo3aBpHAaM KxHoft Adpuxu.B
cocTaBe OuepCKolt (ayEH OTMEUEHH OPHUTONOAUAH —OCHUHHE TEepaNCUAH
[Ipuypanss, COCTABAANLME BINONHE OGGCOONGHHYD BeTBH DaSBHUTHA XMI-
HHX ZXeftwonedanoB,3neCh BCTPEUEHH TaKKe,pPOACTBEHHHE BEHOKOBHUAAM,
NPAMKTHBHHE @HOMOZOHTH,KOTOPHE NpeZCTaBiANT,NOBULAMOMY,C0lce Ha-
S6MHHe ajanTanuu B ayHe OUEpCHUX TepalnCHZ.

Sagmonro 70 oTKpHTHA ouepcKoit dayuu U.A.EfpemoB nmozuepKuBal,
yTo PayHa MEAMCTHX necUaHMKOB 3aNaiHoTo [[pHypaZbs N[O SBOJNUKOH-
HOMY YDOBHN 3@HMMEET IDPOMEXYTOUHOE NOJNOXEeHME MEeXZy NepPMCKUMH da-
yHaum CeBepHoit Awepurn ¥ DaHolt APpuKM U TeM CaMHM HMEET KIDYEBOE
SHaueHWe,TAK KAK CTOMT y MCTOKOB IPOACXOXZEHMA Tepancuz.Srolt da-
yHe ,HeCMOTPA Ha NPUMUTHBHHJ OCIHMK,CBORCTBEHEH OCOCEHHOCTH,X8paK-
TepHHe ANSA PAHHUX I'PYNI TEPaNcHZ,uYTo 0CyCIaBIMBACT TPYAHOCTH
Pa3TPaHHUCHUA DA3AMUHNX TDYNN,CTOANMX B SBOJWUHOHHOM OTHONEHUH
HeZaneko OoT CcHeHAKOZOHTHHX INIPEAKOB.

OrxpuTHe HOBO#i faymH Ha BocToxe EBponeitcko#t wacrTu CCCP me
TONBKO 38MOJKAET CYmMEeCTBeHHH{ NPOMEXYyTOK B BOCCTAHOBIEHWM MCTO-
PHE DASBATUA NEPMCKMX NPECMHKADIMXCA,HO ¥ HaMeyaeT OyTH ZadbHel-
WeTo yTOYREHMs OHOCTDAaTHTDadUueCKUX CXEeM NNA WUPOKO! MeXKOHTM-
HeHTaRXbHON! KODPENAIMN NePMCKHX OTIOXREHUM.
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LES COMBINAISONS MULTIDIMENSIONNELLES DE CARACTERES ANATOMIQUES
QUANTITATIFS, Pierre Jolicoeur, Département des Sciences bio-
logiques, Université de Montréal, Montréal, Canada.

Grace aux progres récents des méthodes statistiques multi-
dimensionnelles ("multivariate statistical analysis"), il est
maintenant possible d'analyser la variation d'organismes vi-
vants par rapport a plusieurs caractéres simultanément., La
meilleure fagon de mettre en évidence les différences que
présentent plusieurs groupes d'organismes consiste & calculer
leurs fonctions discriminatoires. La nature et l'importance des
diverses tendances de variation que manifestent les organismes
d'un méme groupe peuvent &tre mises 4 jour par la méthode des
composantes principales; cette méthode permet de séparer la
variation de la taille de celle de la forme et de généraliser
l'équation d'allométrie dont on se sert dans la description de
la croissance différentielle,

L'application des méthodes multidimensionnelles & la varia-
tion du squelette de divers vertébrés (Evolution, 13 (3): 283-
299, 1959; Growth, 24 (4): 339-354, 1960; Growth, 27 (1), 1963)
révele que certaines combinaisons de caractbres sont tres varia-
bles, comme la taille et la robustesse, tandis que d'autres sont
trés constantes, comme la symétrie bilatérale. La grande cons-
tance de certaines combinaisons de caractéres est probablement
une adaptation & la présence de relations fonctionnelles ou
écologiques rigides., La grande variabilité de certaines autres
combinaisons peut indiquer soit que ces combinaisons ont peu
d'importance pour la biologie générale de 1'espéce soit, au
contraire, qu'elles sont utilisées par l'organisme pour s'ajus-
ter aux changements des conditions du milieu.
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RELATIVE GROWTH PATTERNS AS TAXONOMIC CHARACTERS IN ARTHROPODA
Dr. Ryuichi Matsuda, Dept. of Entomology, University of Kansas,
Lawrence, Kansas, USA.

During the study of relative growth the following tendencies
have been confirmed in varying degrees in various groups of the
Arthropoda: (1) When the growth ratio or the initial growth index
for a segment varies among a group of related species, the ratio
or the index for other segments varies in a parallel fashion.

(2) Among a group of related species, the growth patterns (growth
ratio or initial growth index or both) of segments with higher
growth ratios are more similar than those of the other segments
with lower growth ratios. The morphogenetical basis of these
phenomena is discussed in a separate paper in press. It has been
found that the second tendency generally holds true when closely
related species, different populations of the same species, etc.,
were compared. Hencs, the tendency can be used as working
hypotheses for the study of speciation. Among related species,
the growth gradient tends to be the same or similar, probably

due to the second tendency. The location of the growth center

is important taxonomically at higher levels of the taxonomic
units. Cases of convergence of relative growth patterns are
known. The initial growth index is generally a more plastic
taxonomic character, In some cases a certain relative growth
pattern is well established among related species, but in certain
other cases it is not. Hence the taxonomic value of relative
growth patterns, as adult characters, cannot be standardized.

The growth ratio of head width has been found to be very similar
among related species, although, contrary to the second tendency,
it is small,
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DISTRIBUTION OF AMINO ACIDS AND RELATED COMPOUNDS IN ANIMALS IN

RELATIORN TO THEIR TAXONOMY. B.R. Seshachar, K.K. Saxena, &
J.R. Gandhi, Department of Zoology, Delhi Univepreity, Delhi,

India.

A comparative study of the distribution of amino acids and
related compounds in different animals has been undertaken in
order to determine the bearing of differences in their patterns
on the taxonomic relationship of the animals. Two groups of
animals with which we are familiar have been studied, Protozoa
and Insecta. Among the Protozoa, six species of the spirotri-
chous ciliate, Blepharisma, are similar as regarde the presence
of serine/glycine, alanine, glutamic acid, aspartic acid, cys-
teic acid, valine, tyrosine, leucine/isoleucine and two uniden-
tified compounds X1 and X2. All the six specles are also iden-
tical in the occurrence of citrulline and histidine in half the
number of batches of each species. However, these species differ
from one another in respect of certain other amino compounds
according to the degree of constancy in their presence in dif-
ferent batches of individuals. B. Jjaponicum, B. americanum and
B. tropicum resemble one another in the constant presence of
threonine and lysine, and the absence of taurine in all the bat-
ches of individuals examined. B. jintermedium and B. seshachari
differ from the above three species in that threonine and lysine
are occasionally absent and taurine is occasionally present in
a few batches. B. undulans is similar to B. intermedium and
B. seshacharl in the occasional presence of threonine and lysine
and, it resembles the remaining three species in the constant
absence of taurine. Thus, the six species of Blephaprisma exhibit
differences in the qualitative patterns of their free amino com-
pounds due to differences in the degree of constancy in their
occurrence even though the nutritional condition of the animals
remains identical.

Among the insects, the heteropteran genera Oxycarenpus,
Lygaeus, Dysdercus and Agpongopug are alike in the presence of
the following amino compounds in free form in their whole ex-
tracts: alanine, asparagine/lysine, aspartic acid, cysteine/
cystine, citrulline, glutamic acid, leucine, proline, phenyl-
alanine, threonine, tyrosine and valine. Aspongopug differs
from the remaining in the absence of taurine. However, the dis-
tribution of these amino compounds in different organs of the
insects varies from one genus to another. The apparent simila-
rity among the four genera of insects in respect of the quali-
tative pattern of the free amino compounds in whole extracts
is not reflected in the pattern of the compounde in various
organs.

These observations indicate that the study of taxonomic re-
lationship of animale on the basis of comparison of qualitative

tterns of free amino compounds should take into consideration
a) the distribution of the compounds in different organs and,
(b) the degree of fluctuation in the presence or absence of
these compounds.
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SYSTEMATICS OF SPIROSTOMUM (CLASS CILIATA). Harold E. Finley,
Nathaniel Boggs, and Pearl T. Crump, Dept. of Zoology, Howard
University, Washington, D.C., U.S.A.

We have modified Corliss' silver impregnation technic and
adapted it for use on Spirostomum, We have obtained clear
evidence that the number of ciliary meridians in S. teres,

8. minus, and S§. ambiguum can be used to 1dent1fy the species,
The average number of ciliary meridians for S. teres, S. minus,
and S. ambiguum is 18, 24, and 46 respectively. The ranges and
the modal intervals of c111ary meridians are shown in the
histograms below,

The buccal ciliature also can be used to identify the species
because it's complexity increases from S. teres to S. minus to
S. ambiguum. Regarding the number of infraciliary patterns
(i.e., configurations) on the dorsal wall of the buccal cavity,
S teres has one pattern only, S. minus has three patterns, and

amblguum has six to eight patterns. The peristomial (adoral)
membranelles arise near the anterior end of each species and
enter the buccal cavity on the ventral wall.
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VALEUR SYSTEMATIQUE DES CARACTERES MINERALOGIQUES DE LA COQUILLE
DANS CERTAINES FAMILLES DE PROSOBRANCHES. M.Petitjean, Lab. de
Biologie Animale PCB, Faculté des Sciences, Paris, France.

La structure de la coquille des Gastéropodes a été peu utili-
asée en systématique bien qu'elle soit hautement indicatrice des
affinités. Aucune étude taxonomique n'a été faite de la présen-
ce d'un cortex calcitique externe, signalée chez certains Muri-
cidae. J'en ai étudié dans ce but environ 350 espéces au moyen
de plaques minces et de aspectres de Debye et Scherrer.

J'ai constaté que dans un genre sensu stricto toutes les es-
pdces possddent ce cortex, ou au contraire en sont dépourvues.
De plus dans toutes les especes d'un genre, ce cortex a la méme
importance relative par rapport & la couche aragonitique sous-—
jacente, soit trés mince & cdté d'elle ou i peu prés égal & elle,
soit constituant la presque totalité de 1'épaisseur de la co-
quille. Tous les genres de la famille ont été testés de cette
fagon et j'ai vérifié mes constatations sur les seules especes
dont la place générique est acceptée de tous. Les résultats ont
été concordants et pratiquement sans qu'il y ait d'exception
pour laquelle d'autres variations aient amené des auteurs 2
cdouter de la position systématique de 1'espdce considérée. ILa
structure s'accorde alors avec la nouvelle position suggérée.

Les faits observés aménent & considérer la présence d'un cor-
tex calcitique et son importance relative comme des caractéres
génériques valables, plus sOrs m8me que des ressemblances mor-
phologiques qui peuvent résulter d'une simple convergence.

Ces critéres permettent de distinguer Nucella, Thais et Man-
cinella. Les 9 espdces de Nucella étudiées ont montré un cortex
calcitique qui occupe la presque totalité de 1'épaisseur de la
coquille, Les especes de Thais sensu stricto ont toutes montré
un cortex mince mais net. 11 en a été de méme des 9 espéces du
3/Genre Stramonita, des 3 du S/Genre Thaisella étudiées et de
Cymia tectum. Par contre les Mancinella sensu stricto ont une
coquille exclusivement aragonitique. Ces trois genres ne peu-—
vent donc absolument pas &tre confondus, leur répartition géo-
graphique les séparant aussi: Atlantique et Région panaméenne
pour Thais, Nord de 1'Atlantique et du Pacifique pour Nucella,
Indo-Pacifique tropical pour Mancinella.

Je placerai donc dans des genres différents deux especes gé-
néralement associées si 1'une est i cortex calcitigue alors que
1'autre est entidrement aragonitique. J'ai ainsi observé chez
les Eupleura deux groupes d'espéces: 12) les petites especes
typiques (E.caudata, E.nitida), & varices continues d'un tour A
1'autre. Ces espdces sont entitrement aragonitiques. 22) Des
espéces plus grandes (E.muriciformis, E.thompsoni foss.), ol les
varices sont décalées d'un tour i 1l'autre, et souvent réduites,
sauf au dernier tour. Ces varices sont calcitiques, le reste de
la coquille est aragonitique avec sans doute un cortex tres
mince. Je propose de réunir ces especes dans un genre distinct
que je nommerai PROEUPLEURA, espeéce-type Eupleura muriciformis.
Ce nom implique un caractére primitif car je pense que 1'évolu-
tion s'est faite des espéces calcitiques (trés nombreuses chez
les Archeogastropodes) aux especes aragonitiques (1a presque to-
talité des espdces chez les Neogastropodes et les Pulmonés).
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SYSTEMATICS OF GASTROPOD MOLLUSCS OF THE FAMILY CONIDAE,

Alan J. Kohn, Department of Zoology, University of Washington,
Seattle, Washington, U.S.A.

Most molluscan systematists place all extant species of the
family Conidae in the genus Conus. In numbexr of described
species, this genus is among the largest in the animal kingdom.
The number of available specific names exceeds 2700, of which
about 1100 were proposed for species known only as fossils,
One may only guess that the number of valid extant species is
4004200,

The most recent systematic study of the whole group is that
of Tryon (1884), which relied heavily on earlier works. This
report deals with early stages of an attempt to subject the
Conidae to a study employing the methods and philosophy of the
"'new systematics", The ultimate goal is a synthesis of morpho-
logical and non~morphological information relevant to the pro-
cess of speciation in Conus and the evolution of assemblages
of large number of sympatric species common throughout most of
the geographic range of the genus,

This paper reports studies made to date on type specimens,
and it represents an effort to determine the identity of
described recent species, many of which were inadequately de-
scribed and/or illustrated poorly or not al all, As might be
expected from the large number of specific names proposed,
described species are often inadequately distinguished from
their congeners. As the only proper use of a type specimen is
a5 a name-bearer, it is of considerable importance to determine
which species each name was intended to designate.

I consider a chronological approach a practical means of
attaining this goal. Thus, all species described by Linnaeus
in 1758 must be either (1) valid or (2) nomina dubia. All
specles of the first author after Linnaeus must be either (1)
valid, (2) synonyms of Linnaean species, or (3) nomina dubia,
This procedure can be pursued in chronological order toward the
present, and it provides a singularly convenient framework for
taxonomic study,

The critical aim of the study, an appreciation of the nature
of each nominal species, is complicated by several factors,
which will be discussed,

The 99 species described by seven authors between 1758 and
1791 have been studied to date, Tyre specimens of 28 species
are known to exist and have been examined, For the others, 47
representatives of lectotypes and 3 neotypes will be established,
The ratio of names now considered junior synonyms to valid de~
scribed species rose constantly during the period studied,
Fifty-nine of the species are now considered valid,

(Aided by a grant from the National Science Foundation,)
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QUELQUES CONSIDKRATIONS SUR LA FAUNE DES ISOPODES
TERRESTRES DE LA ROUMANIE, V. Gh. Radu. Académie de la République
Populaire Roumaine, Roumanie

Le groupe des isopodes en général, des isopodes terrestres en
spécial est un des plus intéressants, autant du p01nt de wvue
biologique, que du point de vue prathue, appliqué.

On a fait sur ce groupe de nombreuse etudes et pourtant
beaucoup de problemes en restent encore non resolus non seulement
sous les aspects de 1' actualité et de la vaste perspectlve qu'en
donne les moyens modernes d'investigation scientifique, mais aussi
méme dans leur aspect classique, par exemple de la systématique,
de l'anatomie, de la zoogéographie etc.

Les recherches isopodologiques faites en Roumsnie ont apporte
B la connaissance des isopodes, des contributions assez
importantes du point de vue systemathue et zoogéographique ainsi
que du point de vue anatomique et cytologlque La faune des
isopodes terrestres de Roumsnie paralt Stre particulierement
riche et varife. Dans un délai de temps assez court, on a décrit
plus de 50 especes parmi lesquelles il y a pas mal d'endémismes.
Dans le texte définitif on en citera les plus caractéristiques,
appartenant surtout au genre Tracheoniscus.

Ce genre doit &tre considere, d'aprés nos recherches, comme
particulidrement intéressant pour notre faune isopodologigque.
Entre autres il pareit que le territoire de notre pays est le
plus riche en especes et variétés, d'ou découle certaines
considérations zoogdographiques. La liste de toutes les especes
trouvées en Roumanie sera donnée et en méme temps quelques
nouveaux critériums morphologiques utilisés pour la délimitation
des espéces.

Dans la seconde partie de la communication, on insistera sur
la Bifrontonia feminina, récemment découverte en Roumanie et
particulierement 1nteressante de plusieurs points de vue, bien
quielle ne puisse etre conszderee comme un vrai Pndemlqme par
le falt qu'elle n a pas &t€ trouvée que dans les serres. On est
donc trés justifi€ & supposer qu'elle a ete introduite chez nous
avec les plantes exothues de quelque regloq chaude du globe.

C'est une espece parthenogenethue mals elle appartlent aux
isopodes supérieurs (Pleurotracheatesj, ou ce phenomene est
exceptionnel. Dans un texte concis et résumatif on montrera les
dlvers aspects (biologiques, morphologiques, cytologiques,
&ventuellement aussi certalns aspects hlstochlnuques) de la
parthéhogenese de cette espece On presentera de preparatlons et
des diapositifs.
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A CLASSIFICATION AND PHYLOGENY OF THE CHTHAMALIDAE (CIRRIPEDIA:
THORACICA). Victor A. Zullo, Systematics-Ecology Program,
Marine Biological Laboratory, Woods Hole, Massachusetts.
Research supported by the Ford Foundation and the Department of
Paleontology, University of California, Berkeley.

The common "acorn" barnacles (Suborder Balanomorpha) are
traditionally divided into two families: Chthamalidae and Bala-
nidae. The chthamalids are considered more primitive phylogene-
tically and to have been derived from a lepadomorph ("goose-
neck" barnacle) ancestor. Although the derivation of the bala-
nids from the chthamalids is generally accepted, little evidence
has been presented in support of this theory, and it has even
been suggested (Withers, 1924) that the two groups arose inde-
pendently from lepadomorph stocks.

Two groups are distinguished within the Chthamalidae. The
first (Chthamalus-group), is characterized by a free rostrum and
the absence of carinolaterals in the shell wall, either a "tri-
dentoid" or"quadridentoid"” mandible, and an unmodified Cirrus
III. The second (Pachylasma-group) is characterized by a tri-
partite rostral plate (formed by fusion of rostrum with rostro-
laterals), and the presence of carinolaterals in the shell wall,
a "tridentoid" mandible, and Cirrus III partially or fully modi-
fied as a mouth appendage.

Two additional subdivisions of the Chthamalus-group are
recognized. The first, including Octomeris, Chthamalus, and
Chamaesipho, is characterized by a "quadridentoid" mandible,
and the second, including Catophragmus, Chionelasmus, and
Euraphia (the Chthamalus hembeli-group of Nilsson-Cantell, 1921)
by a "tridentoid" mandible.

The evolutionary history of both groups has been one of
reduction in the number of shell wall elements and modifications
in feeding apparatus. In the Chthamalus-group shell wall reduc-
tion was accomplished primarily through exclusion of elements,
and feeding modifications were confined to changes in mandibular
structure. Reduction in the Pachylasma-group was achieved pri-
marily by fusion of elements, and feeding adaptations involved
the modification of Cirrus III.

These latter features also characterize the Balanidae which
differ materially from the more phylogenetically-advanced mem—
bers of the Pachylasma-group only in the structure of the labrum.
It is therefore proposed that the Balanidae were derived from the
Pachylasma-group stock.
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SINOPSIS HISTCLICA DE LOS ESTUDIOS COBHE SYRPHIDAE DIPTERA )
CHILZINOS, Haris Etcheverry. Centro Estudios Entomoldgicos. Unie

versidad de Chile, Casilla 147, Santiago, Chile.

Al hacer el catdlogo de la familia Syrphidae en Chile ha
sido fundamental lograr todas las descripciones originales de las
especies dadas para Chile, Al iniciar este trabajo nos hemos en-
contrado que de las 109 especies chilenas 64 fueron descritas en
el siglo pasado y 45 en lo que va corrido de éste, S8lo 57 espe-
cies de las citadas para Chile han sido descritas sobre material
colectado en el pals, La mayoria de los trabajos en los cuales se
han descrito estas especies no son revisiones completas ni anali-
zan varias especies , sino que son tratadas en foma aislada,

Es en 1835 que Guerin hace la primera descripcién de un
Syrphidae chileno colectado en Chiloé; describe tanto el macho co-
mo la hembra de Dolichogyna ch:Llensls En 1837, Francis l.alker,
entomélogo inglés, describe dos especies colectadas en Chile du-
rante el viaje del "Adventure" por el Estrecho de liagallanes, En-
tre 1842 y 1850, P,J.M, Macquart, entomélogo francés, describe 7
especies colectadas en Chile por (zay.

En 1852, Emile Blanchard, en Historia Fisica y Politica de
Chile, descrlbe tres especies del material colectado por Claudio
Gay. fntre 1853 y 1883, N.J.F.Bigot describe 7 especies chilenas
sobre material colectado por M,Phlermain y C,Gay, En 1863, el
Conde Camilo Rondani describe una especie a base de mater:.al en-
viado por el Dr,R,A ,Philippi, En 1865, R.A,Philippi publica, en
alemdn, su trabajo sobre dipteros chllenos v en ella descmbe
29 esnec:.es nuevas, gran parte colectadas en Valdivia, In 1867,
F, Jaenicke descrlbe una especie con material colectado por Cum-
ming., ZEn 1868 el Dr, J.R,Schiner describe 2 especies colectadas
en el pais en el viaje de la fragata austriaca "Novara",

En 1935, el Dr, CH.Curran describe una especie colectada
en Valparaiso, "Entre 1926 y 1927, R.C.Shannon describe 9 especies
colectadas en gran parte por Iaz y Bullock Ademis una especie,
Valdivia darwini, colectada por Darwin en su famoso viaje del Bea_
gle. En 1933, R,C,Shannon y D, Aubertin describen 13 especies so-
bre material colectado por ellos en 1926 y revisaron los tipos de
Walker, Bigot y Macquart, Entre 1937 y 1940, Enderlein describe
L espe01es colectadas principalmente en 1as Islas Juan Ferndndez,
En 1949, F, l\x JHull describe una especie sobre material colectado
por don Carlos Stuardo, Entre 1950 y 1951, el Prof,C,L,Fluke des-
cribe 3 especies de Volucella colectadas en la provincia de Tara-
pacéd en el verano de 1948 por la autora,
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AEGYPTOCOCCUS, A NEW GENUS FOR INERMIS OF HALL (HOMOPTERA $
COCCOIDEA~PSEUDOCOCCIDAE). Yehia M. Ezzat, Dept. of Zoology,
University of Assiut, Assiut, Egypt, UAR.

The mealybug inermis of Hall had been chosen in 191;8 as the
generic type for Mirococcus Borchsenius. Lately, it was re-
described as such by Williams (1958). The examination of its
authentic material in the coceid collection, Ministry of Agri-
culture, Egypt, proved the presence of definite characters that
did not appear in the recognition characters of Mirococcus or
in the redescription of inermis.

This being the case, an illustrated redescription of this
species is here submitted for the purpose of specific determin-
ation. Meanwhile, a new genus, Asgyptococcus, is proposed to
solve the generic problem. It 1s %oﬁunafe to create a new
genus for the generic type of an established one. However, the
existence of several other species in Mirococcus prohibited any
amendment in its recognition characters, hence dictated the
present attitude.
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A REVIEW OF THE FAMILY ORIPODIDAE (ACARINA: ORIBATEI). Tyler
A. Woolley, Dept. of Zoology, Colorado State University, Fort
Collins, Colorado.

Since the original designation of the family Oripodidae
Jacot, 1925, several changes have occurred in the taxonomy,
including the discovery of new genera and species, as well as
the exclusion of some genera and species erroneously placed in
the family. Of the five genera originally included in the
family, Oripoda Banks, 1904, and Gymnobates Banks, 1902, remain.
Four new genera, Anoripoda Sellnick, 1959, Benoibates Balogh,
1959, Exoripoda Woolley, 1961, and Truncopes, Grandjean, 1956,
are added to the family. Seven additional species are described
together with explanations of the clarified characteristics of
the family, and notes on interesting discoveries in the distri-
bution of oripodids in North and South America, and Europe. A
key to the genera and species is included also.
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RATIFICACION DE LA SINONIMIA DE LATRODEGTUS CURACAVIENSIS
(MULLER 1776) = LATRODECTUS MACTANS (FABRICIUS, 1775) (ARANAE-
AE). Berta S. Gerschman de Pikelin y Rita D. Schiapelli. Museo Argentino
de Ciencias Naturales '""Bno. Rivadavia'. Investigadores del Consejo Nacional
de Investigaciones Cientfficas y Técnicas. Buenos Aires, Argentina.

En nuestra publicacién "Revisién del Gen. LATRODECTUS Walck., (1942
y Reimp. 1943), establecimos la sinonimia de L.curagaviensis = L.mactans,
basada en el estudio detallado de caracteres de su morfologfa externa, con-
firmando con la observacién de una numerosa poblacién de arafias de Colonia
Dora, Argentina, la gran variabilidad de los mismos; lo que ya otros investi-
gadores habfan observado en L.mactans de otros pafses. Algunos aracnélogos
siguieron buscando caracteres diferenciales para separar curag¢aviensis de
mactans. En 1958 (Levi) se mencion§ una diferencia en la genitalia interna.
(En la externa, epiginio, no hay ninguna diferencia). Como este estudio no lo
habfamos hecho, esperamos las conclusiones de esa investigacién; las que
aparecen en 1959 dando Levi como caricter diferencial entre mactans Yy cura-
caviensis el nimero de vueltas del ducto de las espermatecas en la hembra:
3 en curagaviensis de América del Norte y 2 en la misma especie de América
del Sud; mientras que mactans presenta 4 a 5 vueltas, salvo en Sud Africa en
donde solo presenta 3. Ademés resuelve que L. mactans no se encuentra en
la Argentina, llegando hasta el Paraguay; siendo L. curagaviensis la especie
que se encuentra en Argentina Y Chile.

Encontrando estos resultados un tanto contradictorios decidimos hacer
nuestro propio estudio de la genitalia interna de las LATRODECTUS de la Ar-
gentina. Siguiendo la misma técnica que usé Levi y confirmando las observa-
ciones con dibujos hechos con c4mara clara, tratando en todos los casos de
colocar la genitalia en la misma posicién en que las dibuja Levi para evitar
error en la comparacién de los mismos. Los resultados obtenidos son:

En todos los ejemplares estudiados procedentes de distintas localidades
desde el Chaco a Tierra del Fuego, el ducto presenta 3 o 4 vueltas. En algu
nos casos la vuelta media ests un poco escondida entre las otras dos, pero
siempre visible. Queda demostrado asf que no hay diferencia en la genitalia
interna de curagaviensis y mactans y que el caricter de nimero de vueltas
del ducto de las espermatecas de la hembra no es v4lido para la diferencia-
cibn de las especies porque varfa en la misma especie y es igual en especies
distintas. (En L. geometricus C. L. Koch hemos observado 4 vueltas). Como
tampoco hay diferencia en la ecologfa, ni etologla ni en la toxicidad de su
ponzofia, debemos aceptar que en el estado actualde los conocimientos no hay
caricter vilido constante que separe a L. curagaviensis de L. mactans por
lo que ratificamos la sinonimia establecida en el afio 1942: L. curacaviensis
(Mtiller) = L.mactans (Fabricius) y la presencia de L.mactans en la Argentina.

Por atencién del Dr. Houssay quien nos ha obsequiado con 3 ejemplares de
L. mactans katipo de Nueva Zelandia y un ejemplar de L. mactans tredecim-
guttatus de Israel hemos podido estudiar la genitalia de los mismos, contando
en todos ellos 4 vueltas de ducto.

El dnico caricter constante de la genitalia interna por el que se puede di-
ferenciar L. geometricus C. L. Koch de todas las otras especies del género
€8 que en geometricus la primera vuelta delducto envuelve la porcién central
de las espermatecas, mientras que en todas las otras especies, envuelve la
parte anterior. Este caricter coincide con la diferencia de epiginio que solo
se observa en geometricus siendo igual en todas las demis LATRODECTUS.
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VALIDITE D'UNE DISTINCTION SPECIFIQUE ENTRE LES DEUX ACIPEN-
SERIDES:ACIPENSER STUR10 L. D'EUROPE ET ACIPENSER OXYRHYN-
CHUS MITCHILL D'AMERIQUE DU NORD.Etienne Magnin,lLabor.de
Zoologie,25 rue du Plat,Lyon 2°,France.

Ces deux esturgeons sont des migrateurs anadromes vivant
respectivement sur les cdtes européennes et américaines de
1'Atlantique.En plus de 1'identité de leur mode de vie,ils
présentent encore une grande ressemblance morphologique géné-
raletaussi sont-ils souvent considérés comme une seule et
méme espéce,Acipenser sturio L.

Une comparaison plus poussée montre néanmoing entre ces
deux poissons toute une série de caractéres distinctifs tant
au point de vue morphologique ( nombre et forme des écussons
osseux,forme des scutelles dermiques situées entre les écus—
sons,nombre de branchiospines,couleur des viscéres...) qu'au
point de vue morphométrique (différences significatives entre
les équations de régressioh donnant les relations entre les
différentes parties du corps et la longueur totale ou entre
les différentes parties de la tdte et la longueur de la téte).

Ce faisceau de caractéres semble bien confirmer la validi-
té d'une distinction spécifique entre les deux esturgeons
étudiés.L'esturgeon migrateur des cbtes atlantiques de 1'Amé-
rique du Nord dcit donc 8tre appelé Acipenser oxyrhynchus
MITCHILL 1815.
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APPROACH TO A RTOCHEMICAL TAXONOMY THROUGH SCREENING OF BIOGENIC
AMINES AND POYYPEPTIDES IN THE SKIN OF SOUTHAMERICAN AMPHIBIANS,

Vittorio Ergpgx_n_gri Igtitzto di_ Farmacolosia UniverSiggﬁdiiParma,
Itg%y = Jose M, Cel, Tnstituto de BiolorTa, 6n1vgr§1dgd acional
e Luyo, Mendoza, Argentina,

Screening of the content of biogenic amines and polypeptides
in Amphiblan skin may offer a valuable key for the biochemical
taxonomy of this Vertebrate group. Phenylalkylamines, imidazol-
alkylamines, and indolalkylamines were speclally considered.
Eluates of crude acetone or methanol extracts of the skins were
chromatographed on paper, and assayed biologically. Character~
istic patterns for different families genera and species were
recorded. They generally agree with tﬂeir morphological and
systematic gosition. Results are particularly interesting in
the genera leptodactylus, Bufo and Phyllomedusa, and in many
other genera of Leptodactylidae, Bufonidae, Atelopodidae, Hyli-
dae and Ranidae,
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VARTATION IN THE SNAPPING TURTLE CHELYDRA SERPENTINA: A STUDY IN
QUANTITATIVE SYSTEMATICS. Robert C. Feuer, Dept. of Zoology and
Entomology, The University of Utah, Salt Leke City 12, Utah, U.S.A.

Morphological veriation and systematics of the snapping turtles
of the genus Chelydra have never been well understood despite
their sbundance in the northern part of their range. Chelydra s.
serpentina is well represented in museum collections; the -
Neotropical texa are not. The genus ranges from Southeastern
Canade. to Ecuador and from the Atlantic Ocean to the Rocky
Mountains. Three taxa are allopatric with gaps between their
distributions, in Northern Mexico and Southernmost Texas and in
Nicaragua, separating them. A fourth texon is found mostly on
the Floride peninsula, rarely in Georgia and Alsbama.

Mghalanobis' Generalized Distance, Student's T Test and other
statistical techniques are used to study the morphological and
meristic characters of the group in the hope of determining the
natural groupings within the genus. Individual, geographic, and
sexual variation are also included in the study.
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ZOOGECGRAPHICAL RELATIONSHIPS AND POST~GL ACIAL DISPERSAL OF
LITTORAL MARINE INVERTEBRATES OF EASTERV GANADA,

E. L. Bouvafield

National Museum of Canadas, Ottawa, Canada,

The intertidal and inshore marine waters of eastern Can-
ada, from Belle Isle 3trait to the Gulf of Maine, ars region-
ally claseified as sub-arctic, cold-temperate (btoreal), or
warm-temperate (Virginian), according to mean summer surface
temperatures and to zoogeographical affinities of the predom-
inant species of crustaceans, molluska, and polychaste worms,
The pseudo-anomalous distribution of the fauna, in which repro-
ductive cold-stenotherms are dominent in northem and southemrn
areas and warm-stenotherms in central regions, is the result of
major changes in the coastal marine environment subsequent to
Fleistocene glaciation of adjacent land maasses, Biological
and geclogical evidence is combined in a step-wise poriraysl of
the probabl e sequence of events, During the Hypsithermal Per-
iod (c. 8,000 b.p.) warm-stenothems spread northward in a con-
tinvous popul ation from the middle Atlantic region, mainly via
the relatively warm and shallow waters of the Scotian shelf,
into the Gulf of St. Lawrence, Subsequent deepening and cool-
ing, particmarly in the Gulf of Maine, eliminated many species
of warm-stenotherms from eastern Cenada, restricted the remain-
der essentially to one large area, the south.westem part of the
Gulf of 3t, Lawrence, and enabl ed the cold-stenotherms to re-
populate sothern areas such as the Bay of Fundy, Small estu-
arine populations of hardier species, widely isolated along the
coasta of northern New Englend and Nova Scotia, mark the former
dispersal rot'te of the warm-stenotherms,
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ON THE ORIGIN AND RELATIONSHIPS OF THE ARCTIC
OCEAN ABYSSAL MOLLUSK FAUNA,., Arthur H. Clarke, Jr.,
National Museum of Canada, Ottawa.

Sixty-three of the approximately 1160 known species of
abyssal mollusks (i.e. those living at 1000 fm and deeper)
have been recorded from the Arctic Ocean. Many of these are
eurybathyal and their distribution beyond the Arctic is closely
related to the depth of the sills which surround that region and
to the ability of the individual species to exist at depths equal
to or less than the depth of these sills. For example, only
species known to live at depths of less than 30 fm also occur
south of the Bering Strait (sill depth 30 fm), only species
living at depths less than 125 fm also occur in Baffin Bay (sill
depth 125 fm at Smith Sound), and only species living at depths
less than 305 fm also occur in the West Europe Basin south of
the North Atlantic Transversal Ridge (sill depth 305 fm). An
abyssal connection exists between the Arctic Ocean and the
Norway and Greenland seas and 81% of the Arctic abyssal
species also occur in that region. Eight abyssal species are
endemic to the Arctic Ocean and all of these exhibit relatively
stenobathyal distribution.

Geological and paleontological evidence indicates that the
three sills cited have probably been in existence, either as
sills or as land bridges, since the early Tertiary. Since two
of the endemic stenobathyal species (Nucula zophos and Ledella
tamara) have no close relatives in the North Atlantic or the
North Pacific, it is possible that they or their ancestors, and
perhaps other elements of the fauna, may have migrated into
the Arctic during the Mesozoic or early Tertiary from a pre-
sently unknown source. The other species appear to be more
recent arrivals. Except for the ultra-eurybathyal component
(€30 fm), they were probably derived from the North Atlantic
primarily by way of the Norwegian and Greenland seas. The
ultra-eurybathyl group (38 spp.) was probably derived both
from the Atlantic since the early Tertiary and, like Neptunea,
from the Pacific during the early Pleistocene.

On the basis of abyssal mollusk faunas, the Norway and
Greenland basins belong to the same zoogeographic province
as the Arctic basins but, contrary to published opinion, the
Baffin Basin is more similar to the Labrador and Newfoundland
basins.
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TEMPERATURE AND THE GEOGRAPHICAL DISTRIBUTION OF LUGWORM
(ARENICOLIDAE, POLYCHAETA). G.P.Wells, Dept. of Zoology,
University College, London.

Lugworms generally live in littoral or sublittoral flats
of sand or muddy sand, which they consume. The hind end of
the body is modified to form an achaetous tail. Twenty-four
species or subspecies are recognised, grouped in two sharply
distinct genera (Arenicola, Abarenicola).

From the standpoint of lugworm zoogeography, the world is
divided into three great zones, roughly bounded by the 20
surface~water isotherms for August in the Northern and
February in the Southern Hemisphere. A species may spread
very widely within a zone but (except for overlap at the
boundaries) no species is found in more than one zone.

The cool waters to the North have Arenicola marina with 3
subspecies, Abarenicola claparedii also with 3 subspecies,
and Abarenicola pacifica. The Abarenicolas of this zone
have lost their statocysts, and show other evidence of close
relationship,.

The warm water zone between the 20° isotherms is
practically monopolised by four closely related species of
Arenicola (the 'cristata group' of species).

The cool waters to the South show a sorting of the lugworm
fauna according to the coastal water types distinguished by
Knox (1960). Arenicola loveni, with 2 subspecies, is on
Warm Temperate shores. The Cold Temperate Mixed water has
most of the Abarenicolas with statocysts (Abarenicola affinis
with 4 subspecies, A. gilchristi, and 2 of the subspecies of
A. assimilis) and also, apparently, the only two recorded
gspecimens of the aberrant, cystless Abarenicola pusilla.

The remaining 3 subspecies of Abarenicola assimilis are very
closely related to each other, and occur in Sub-Antarctic
Cold Temperate waters.

It will be noted that the temperature zones are character—
:ised by endemic groups of related forms. Therefore, their
lugworm faunas must have been separated for long enough to
allow a considerable degree of evolutionary differentiation
to take place within each zone. The existence of
morphologically distinguishable local populations (subspecies)
of several of the more widely ranging species shows that there
are resistances to diffusion, which obstruct, but do not
altogether prevent, the wide spread of a species within a
temperature zone. The frontiers of the temperaiure zones
appear to be barriers of a higher order of impregrability.
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BARRIERS BETWEEN TROPLCAL PACIFIC AND INDIAN OCEAN EUPHAUSIID
SPECIES (ZOOPLANKTON, CRUSTACEA). Edward Brinton, Marine Life
Research Group, Scripps Institution of Oceanography, University
of California at San Diego, La Jolla, California, U. S. A.

Oceanic zooplankton occupying waters of the Indo-Australian
Archipelago are mainly tropical (equatorial) species, common to
both the Indian and Pacific Oceans. The more oceanic (pelagic)
of these species are present in only a small part of the Pacific
sector of these waters, usually the deep basins. Investigations
by the Naga Expedition, 1959-1961, indicated that subtropical
Pacific species are not carried southward in the South China
Sea beyond about 10°N, and are not found in the broad neritic
environment of the Sunda Shelf. Similarly, the Arafura Sea
is too shallow for oceanic euphausiids. Thus, most of the
waterways between the two oceans do not serve as pathways for
euphausiid species.

Certain bisubtropical species having northern and southern
hemisphere ranges that merge in the western Pacific (e.g.
Euphausia mutica) are sometimes present in low density in
samples from the Banda and Timor Seas. Such occurrences suggest
that even species of the central Pacific water masses may be
in partial communication with populations of the same species in
the Indian Ocean. The only deep east-west passage for equa-
torial and central oceanic species is near Timor, and flow is
predominately from east to west.

A recent route for warm-water species does not seem to exist
south of Australia. There, the oceanic fauna is temperate.

Basins of the Indo-Australian region provide a tortuous path-
way for east-west exchange of zooplankters, but one which may be
responsible for the Indian-Pacific co-occurrence of tropical
and even certain subtropical zooplankters.

Annual changes in the ranges of euphausiids of the region are
slight. Seasonal reversal of the circulation pattern does not
provide even short-term conditions in which oceanic species are
sustained in the extensive neritic areas.
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EVOLUTION AND DISPERSAL OF CONTEMPORARY VERTEBRATES IN EASTERN
NORTH AMERICA., Joseph H, Waters, Dept. of Zoology, Duke Univer-
sity, Durham, North Carolina, U.S.A.

Recent published and unpublished studies provide additional
information regarding evolution and dispersal of contemporary
vertebrates in and east of the Appalachian Mountains of eastern
North America during and following the Wisconsin glaciation,

At the height of glaciation tundra plants and animals occurred
just south of the ice sheet, boreal species in the central and
southern Appalachians, and temperate species throughout much of
southeastern United States except at higher altitudes. Several
vertebrate species, including some of South American origin,
entered southeastern United States from Texas and Mexico during
the Pleistocene. During the Wisconsin glaciation some vertebrate
populations were divided, and animals occurred in refugia: the
southwest, the southern Mississippi River and tributaries, the
southern Appalachians, and Piedmont and continental shelf areas
of southeastern United States, Some populations differentiated
during occupation of refugia.

Postglacial dispersal of some vertebrate species occurred
along broad fronts; others were restricted to the Appalachians or
the coastal plain., Several fresh water fishes, amphibians, and
turtles dispersed eastward from the Great Lakes region by way of
glacial meltwater outlets. Clinal differentiation took place,
and some previously separated, closely related, populations
hybridized as they came together in the northeast. Some inci-
pient speciles populations became reproductively isolated. Move-
ments of terrestrial vertebrates were probably closely correlated
with isothermic shifts and movements of plant ecotypes.

Eastward extension of the Prairie Peninsula in later post-
glacial times resulted in dispersal of some prairie vertebrates
as far as the Atlantic coast, division of woodland populations
into northern and southern segments, and northward range shifts
of some southern species. Some populations differentiated into
new subspecies, and replacement of prairie by mesic forests pro-
duced some eastern relict populations. Minor climatic fluctua-
tions since then have produced some north-south range shifts,
but no important differentiation. Relict populations on New
England coastal islands, created as sea levels rose, have also
undergone relatively little differentiation,
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THE POST GLACIAL DISPERSAL OF AMERICAN CARIBOU,
A.W.F. Banfield, National Museum of Canada, Ottawa,
Ontario, Canada.

A quantitative study of 704 recent and 57 sub-fossil caribou
specimens led to the recognition of six Western Hemisphere
subspecies of the Holarctic reindeer, Rangifer tarandus
(Linne). These alloptric subspecies displayed a broad pattern
of concordant characters and marginal intergradation. The
whole population also exhibited a mosaic of individual charac-
ters which were considered indicative of local demes below the
subspecific level.

The subspecies can be arranged in three supra-subspecies
groups of approximate equal taxonomic rank: mainland tundra
taxa (R. t. granti and R. t. groenlandicus); Arctic insular
taxa (R. t. pearyi and R. t. eogroenlandicus); and forest taxa:
(R. t. caribou and R. t. dawsoni). When the distributions of
the s—ubspecies were pl_otted on a map of the Last (Wisconsin)

Glaciation, it was noticed that an unglaciated refuge was avail-

able in the heart of the range of each group: Beringia, the
continental tundra refuge; Pearyland for the Arctic insular
group; and the periglacial Continental forested refuge for the
woodland group. The finding of the late-Pleistocene caribou
remains in each of these refugia confirms their occupation
during the Wisconsin stage. It is also noteworthy that present
areas of intergradation centre on the boundaries of these
refugia.

Although the evidence points to the evolution of most of these
subspecies in situ, there are certain anomalies in the distribu-
tion pattern that can best be explained by emigration into corri-
dors which are known to have become ice-free early in the de-
glaciation process.

Such reasoning explains the northern extension of woodland
caribou in the Mackenzie Valley, along the Cordilleran-
Laurentide Ice Sheet border; the evolution of dawsoni in
relative isolation on the Queen Charlotte Islands after reaching
the islands soon after their exposure; and the eastward expan-
sion of groenlandicus to the Keewatin tundra, Baffin Island and
southwestern Greenland, along the northern boundary of the
shrinking Laurentide Ice Sheet while much of northeastern
Canada was unavailable to southern populations of caribou.
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COMPOSITION AND ORIGIN OF THE TENEBRIONID FAUNA OF NORIH WE+
STERN SOUTH AMERICA AND THE WEST INDIES. Giorgio Marcuzzi,
Dept.of Zoology,University of Padua,Italy.

The Tenebrionid fauna of North Western Seuth America and the
West Indies is constituted by nearly 420 species,distributed
in 123 genera and 30 tribuses. 75% of the species are endemicsa.
These particularly belong to the "Melasomes". There is no affi-
nity at the species level between Tenebrionid faunas of Vene-
zuela,Columbia and the Antilles;at the generic level there is
& slight affinity between Venezuelan and Columbian faunas;at
the tribus level on the contrary there is an affinity amongst
all the three faunas. The entire Tenebrionid fauna of this re-
gion is constituted by genera or tribuses whose present area
of distribution is of the pattern called by Mayr "pan tropical®
and by Vandel "gondwanian".More precisely,we can recognize
with Vandel the following categories:1)generalized gondwanian
type;2)partial gondwanian type.Within this category we can fur-
thermore recognize taxa present in Africa and Asia or in the
Pacific Region,besides South America,and taxa present exclusi-
vely in America. Within this category there are taxa present
exclusively in South America,or in South and Central America,
or,finally,in South,Central and North America(Mayr's "pan ame—
rican" category).Some taxa are present only on the Antilles.
Theré is a remarkable parallelism between distribution and sy-
stematics of Antillean Tenebrionids and the geological history
of this region,and particularly between the number of ,endenmic
geners,species and subspecies and the age of the different
islands.
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ZUR GEOGRAPHISCHEN VERBREITUNG DER GATTUNG FORMICA
IN EUROPA, Karl Gosswald, Institut fiir Angewandte
Zoologie der Universitit Wiirzburg, Deutschland.

Die waldhygienische Bedeutung der Roten Waldamei-
sen der Gattung Formica gab Veranlassung zur Unter-
suchung ihrer geographischen Verbreitung. Auf Grund
zahlreicher ngmelexkursionen und einer Auswertung
des europidischen Museumsmaterials wurde die geo-
graphische Verteilung von 7 Formica-Arten (F.rufa L.,
F. polyctena Foerst., F. lugubris Zett., F. aquilonia
Yarrow, F. nigricans Em., F. cordieri Bond. und F,
uralensis Ruszky) bearbeitet. F. polyctena ist im
wesentlichen im mitteleuropdischen Tiefland und in
den Voralpen zu finden. Die Art fehlt in England,
Schottland, Irland und Norwegen. In Slideuropa ist sie
nur vereinzelt anzutreffen. F. rufa zelgt eine ausge-
dehntere Verbreitung als F. polyctena. Man findet sie
zwar auch in der Ebene angereichert, sie steigt aber
in den Alpentdlern bis ca. 1800 m auf. F. rufa fehlt
in Irland und Norwegen. Im Siiden wird ihr Vorkommen
etwa durch den 42. Breitengrad abgegrenzt. Die beiden
mehr im offenen Gelidnde verbreiteten Arten F. nigri-
cans und F. cordieri haben den Schwerpunkt ihrer Ver-
breitung auf Grund ihrer stirkeren Thermophilie nach
Stiden verlagert. Wir finden F. cordieri, die wahr-
scheinlich thermophilere der beiden Arten, im Apennin,
Stidfrankreich, Pyrenden und Jugoslawien. F., nigricans
kommt im Norden noch in Lettland, Estland und verein-
zelt auch in Finnland vor. Typische Gebirgsbewohner
sind F. aquilonia und F. lugubris. F. aquilonia fin-
det sich vor allem in den Ostalpen und Karpaten, im
schottischen Hochland und Skandinavien nérdlich des
55. Breitengrades, wo sie bis in die finnische Seen-
platte hinunterreicht. F. lugubris hat ihren Ver-
breitungsschwerpunkt in den Westalpen und Pyrensen.
Sie besiedelt aber auch deutsche und franzésische
Mittelgebirge (Schwarzwald, Bayerischer Wald, Vogesen).
Im Norden tindet man sie in Britannien und Skandina-
vien. Das heutige Verbreitungsbild der Formica-Arten
14B% sich nur aus der Sicht der eis- und nacheiszeit-
lichen Klimagestaltung deuten.
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OTHOCUTENIbHO BEPTUKAJBHOM 30HANBHOCTH HACEKOMBX -
QUTOQATOB B I'OPHHX CTPAHAX HA NPUMEPE T'PY3UHCKOH

CCP. L.H. KoGaxmumse, MucTuryr aoonoruu, Tommucu,CCCP.

Koununerc HacexoMux - gurodaros BIaXHY—-CyGTponuyuecKkoll 30HH
Ppysuucroit CCP canaraercs: a) u3 HAPOKODPACHPOCTPAHEHHHNX BUAOB,
o0uTapmMx B cTapoit Koaxmpe; 6) M3 mMPOROPACHPOCTPAHEHHNX B —
70B, C OONBHUM JKOJOTHUYECKUM AHANas30HOM, NPOHMKADEAX CO CMEX =
HHX TEpPUTODHil; B) M3 Colee crnenuduYecKux BUZOB-HMMHUT'DAHTOB,
CONMyTCTBYMNX CYCTPONUUECKUM KYIBTYpaM,.

Hacexoune-QuTodaru NnonynmyCTHHHO-CTENHO# 30HH MO CBOEMY
NPOUCXORAEHMD He OAMHAKOBH (TYDAHCKME NYCTHHHHE BUAH, MPAHCKHE
BAZH, MYCTHHHO-CPEAN3EMHOMODCKAE BUAH U T.X.). B paBHMHHOH

YacTu NONYNyCTHHHO-CTENHO!l B0HN XapAKTEDHH 3HAEMUKM.

Bonsmoe BMIOBOE pasHoOGpasie ¢uTOoParoBR OTMEUEHO B JHUCT -
BEHHNX Jecax HMXHETO TOPHOTO MOfCa; MeHpNE BHZOBOE pasHOOGpa-
3Me B XBOAHHX Jecax BEpXHETo TOPHOTO mosca. Kpowe o0uenaneapk-
THUECKUX M eBPONEHCKO-CUOUPCKUX BUZOB OTMEUEHH HEKOTODHE 0O -~
pealbHHE BUZH. lIMENTCA M KABKASCKNE BHIEMUKH.

HacexoMne B 30He CYGAJNBMUACKOTO DPENKONECHA I cyoansnuft -
CKOTO DasHOTpaBBA Gorave, YeM B 30He ampnuiicKux iyros (6omp —
WUHCTBO — SBPU30HANBHHE M IBPUTONHHE BHUAH, HO MMENTCH ¥ BHCO-
KOrOpHHE 3HZeMuKu). YacTh BUZOB MDPOHMKIA C CEBEPa BO BpEMf
OJIENEHEHAA S NIPYI'Me - IHAEMUKU OOpeaNbHOr0 NPOUCXOETEHUSA,

"CpeRHsAf 30HA™ - DAa3HOTPABHHE CTENH, CMEWAHHNE JeCa - B
BUZOBOM OTHOmEHWM Oorave gurodaramm, uem "Kpaiuue 30HH",

Hacekoune-juroarn ¢ OrpaHAUEHHHM MUPOTHHM PACNPOCTPaHe —
HIEM OTDAHMYEHN TAKKe B CBOEM BEDTMKANBHOM PaclpOCTDPAHEHMH M,
HaoG0opoT, HaceKoMHEe-(uTOParH ¢ GONBLMM WMUPOTHHM PACIPOCTPAHE —
HUEM WUPOKO DACHPOCTPAHEHH M MO BEPTUKAJHHHM 30HAM,
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PHYLOGENKTIC RELATIONSHIPS AND GEOGRAPHICAL DISTRIBUTION
OF SOME ORIBATEI (ACARI) FROM ANTARCTICA, John A.

Wallwork, Dept. of Zoology, Westfield College, University
of London, London N,W. 3, England.

Oribatid mites constitute a significant proportion of
the terrestrial fauna of the Antarctic and sub-Antarctic,
although fewer than 20 genera have been recorded to date.
Studies of species distribution and phylogenetic relation-
ships between groups may provide corroborative evidence,
in conjunction with geological and paleontological data,
for the theory of Continental Drift. Distribution of
species and sub-species populations of the genera
Alaskozetes, Pertorgunia, Podacarus, Maudheimia, Oppia,
Ceratozetes and Liebstadia is discontinuous and isolation
has frequently resulted in speciation along well defined
lines leading to a progressively stronger expression of
sexual dimorphism. Local distribution patterns of
Podacarus, Alaskozetes and Pertorgunia are correlated with
food supply and a high degree of tolerance of littoral
conditions. Interpretations of allometric growth
patterns and setal progression and regression in several
common species indicate the phylogenetically advanced
development of morphological characters, which can be
correlated with adaptations to extreme conditions of low
temperature and low humidity. Faunal differences between
East and West Antarctica support the geological division
of this region into Gondwana and Andean provinces. The
two genera recorded from the Eastern or Gondwana province
are Maudheimia, which appears to be a true endemic, and
Alaskozetes, a marginal representative of the Western or
Andean fauna. The fauna of Macquarie Island has two
components, namely a group of endemic species belonging
to the families Camisiidae, Podacaridae, Ceratozetidae
and Galumnidae, and a second group of species with Andean
affinities. Similarities between the fauna of Macquarie
Island, the South Shetland-Antarctic Peninsula region and
the South American Andes suggest probable genetic contact
in earlier geological time between communities now widely
separated. The present pattern of species distribution
over these regions may reflect a former continuous
distribution which became fragmented and impoverished as
a result of land movements during the Mesozoic and the
development of increasingly cold and dry conditions
during the Tertiary and Quaternary periods.
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WALLACEA AND INSULAR FAUNA OF MILLIPEDES. Yu-hsi Moltze Wang,
Dept. of Zoology, National Taiwan University, Taipei, Taiwan,
chin‘o

Wallace (1860) and Weber (1907) placed Japan, Taiwan and
Philippines within their lines separating from Australian
region. Matthews (1906) suggested Philippines as an inter-
mediate land connecting Oriental and Australian regions,
Dickerson (1928) modified the Wallacea by separating Japan
and Taiwan from Philippines. Kano (1936) placed Botel Tobago
to Philippine province.

Of 54 species representing 24 genera were found in Philip-
pines, 39 about 75% are endemic, none of that were cosmopolitan
in distribution, five, 9.2% are common to0 Borneo, Java and
Rangoon. Only one species, 1.88%, has thus far been found
occuring in Australian region,

O0f 51 species representing 24 genera were found in Taiwan,
39, 76.5% are endemic, Nine, 17.5% are common to Palaearctic
China Mainland, Riu-kiu, Japan and Korea. Two each, 3% each
are common to Philippine, Java, Rangoon and have thus far been
found occuring in Australian region. As in Botel Tobago, only
four species were found, none common to Philippines, but three
are common with Taiwan. (indicating a little the diagonal
ruling to Philippines).

Of 29 species representing 15 genera were found in Riu-kiu.
26, 90% being endemic, two, 7% being common to Oriental Fukien
and Java, only one,}% being common to Palaearctic Japan.

O0f 190 species representing 57 genera were found in Japan,
178, 93% being endemic, six, 3.2% common to Taiwvan, four, 2.9%
common to other Palaea€tic, only two, 1.4% extending to Aust-
ralia.

Mayr (1944) showed the avifaunal balance between Oriental
and Australian region of Weber line. Several entomologists
and Gressitt (1958) suggested in view of insect distribution,
disregarding the Wallace and Weber lines. According to
diplopoda fauna, Wallacea seems to be appropriate.
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THE SYSTEMATICS, ORIGIN AND HISTORY OF DISTRIBUTION OF
THE EURASTATIC AND NORTH AMERICAN SPECIES OF PERCA,

LUCIOPFRCA AND STI7OSTEDION, A.N, Svetovidov, Zoologi-
cal Institute, Academy of Sciences, Leningrad, U,S.S.R.

A few families of fresh-water fishes common to Fura-
sla and North America are represented in the both con-
tinents by identical species, subspecies of the same
species or by congeneric species. O0f special interest
in many respects is the Percidae. It is not clear 1if
Perca is represented in Rurasia and North America by
specles or by subspecies of the same specles us well
as i1f the Furopean species of plkeperches are referred
to Tucloperca and American ones to Stizostedion or
should be united under one name.

The study of general and osteological characters
enables to state that the European and North American
perches should be recognized as subspecies, P. fluv.
fluviatilis and P. fluv. flavescens., The perch of the
Folyma River, being intermedlate between them in the
main characters, 1s described as P. fluv. Intermedius
sban. n. There are no such differences in general and
crantological characters between Iucioperca and Stizo-
stedion as those from other genera of the Tamily, from
Perca In particular. L. marina is intermediate between
tThe both genera. Therefore, there is no reason to di-
vide the both genera and these are united under one
name, Iucloperca.

The consIderations on the origin and history of di-
stribution of the genera studied sre given, Fossil
remains of the both genera have been renorted from
Western Siberia and adjacent reglons, those of Perca
beginning from the middle and lower Miocene and of
Trcloperca from the Oligocene. In Europe the fossil
Temalns of Perca have been found in the Pliocene and
those of Imcloverca in the bordering strata of the
Tertiary and GQuarternary formaions., From North Ame-
rica the fossil remains of Percldae are reported only
in the Pleistocene. 411 these facts and the recent
distribution indicate the Palaearctic origlin of the
subfsamily Percinae, including the both genera studied,
and the migration of P. fluvialilis to North America
through Behringian land. Because of systematic rela-
tionship between the North American speciles of Lucio-
perca and L, marina, which inhabits the Casplan Sea
and brackish parts of the Black Ses, the migration of
the genus to North America along the land connection
across the Atlantic is suggested.
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CUCTEMATUKA II MICTOPUA MPONCXOXOHMA U PACCEJISHAA EBPO~
NEUCKO-ASUATCKUX U CEBEPOAMEPUKAHCKUX BHUOB PRRCA, LU-
CIOPERCA 1 STIZOSTEDION. A.H. CBeTOBU}OB, 300J0TMYe—
ckuil UucTnryT Axanmemum Hayrk CCCP, JIeHmHTpan.,

HemHorume cemelicTBa NpecHOBOINHHX DHG, 06WMX EBpasum
n CeBepHOit AMepMKe, NpPeICTaBIEHH HA OGOMX KOHTHUHEHTAX
MOEHTUYHHMN BUIAMH, MONBMOAMU TOTO Xe BMAa MM BUIAMK
OHHOI'O ¥ TOrO Xe popa. Cpelu 3ITHUX cemeicTB 0CO60 UH—
TEpPEeCcHO BO MHOI'MX OTHOWEHMAX ceM. Percidae. He Bnon-
He fFCHO, NpencTaBiyieH nu pon Perca B EBpasum u CeBepHOit
AMepuxe OCOGHMW BUOEMU MM NOLBUIAMU OILHOTO Buna. He
OGOCHOBaHH TaKXe MHEHWS, OTHOCHTCA M eBpomneiickue BU—
Iu cynakoB K Lucloperca, & ceBepoaMepmKaHcKHMe K Sti-
zostedlon unm MX crnenyeT OCDENMHUTH B OLUH DOX.

layvenne BHEWHEMODPOJIOTUYECKMX M OCTEONOLMUECKAX
[IpU3HAKOB NO3IBOJIMJIO YyCTAHOBHUTHL, YTO eBpoNelickulid m ce-—
BepPOaMEePUKAHCKUA BUAN Perca [OJXHE pPacCMAaTPUBATHCH
Kaxk nopBuan, P. fluv., fluviatilis® P. fluv. flavescens,
IIpOMEeXyTOUHNY MeXIy HMMM IO OCHOBHHM NpPU3HAKAM OKYHB
p. Honuumu onucan kak P. fluv. intermedius sbsp, n, Mex-
Iy Imcioverca u Stizostedion HeT Tarux BHElIHEMODQROJO~
THYECKUX U OCTEOJIOTMUECKMX OTAMYMA, KaAK OT APYTLMX po-
DOoB cewMelicTBa, B YACTHOCTM, OT Perca, a L. marina No
OCHOBHMWM NDPU3HBKAM 3aHMMAET NPOMEXYTOUHOE NHOJIOXEHME
MEXIYy €BPONEACKUMM M CeBEePOAMEDUKAHCKMMM BUIamu. Ilo-
9TOMYy HET OCHOBAHMI DA3MENMTH OTHOCHAWMUECA K HUM BUIH
H& NIBa POAa U OHM OObENMHEHH B OOME pOX Lucioperca.

Ha ocHOoBaHmMM cBeZenuil 06 MCKONMAEMHX OCTATKAX BHCKA—
SaHH COOOPaxeHMA O MPOUCXOXAEHMM M DACCENEHMM U3yyae—
MHX DONOB. B icxonaeMoM cocTOAHMM 06a poma M3BECTHH
n3 3anagHo#l CuGupu M npuierawuux paioHoB, Perca- HAUU—
HaA CO CpPEenHEero WM HUKHEro Muouera, Lucioperca-c onu—
roueHa. B liBpome ocrarku Perca HalineHH B niuoLeHe,
Lucloperca~-B morpaHMYHHX TOPU3OHTAX TPETUYHOrO M yYeT—
BEDPTHUYHOIrO nepuosioB. B CeBepHOil AMepHUKe OKYyHEBHE MO—
ABMNACH B NNERCTOLEHE, B HEOTEHOBHX OTNOXEHUAX OHM He-—
M3IBECTHH. OTHM JaHHHE, & TaKXe COBPEMEHHOE DPacHpoCTpa-—
HEHNWEe CBULECTENBCTBYNT O NAJEAPKTUUECKOM NPONCXOXLEHMU
nopceM. Percinae u o06ouX U3yuyaeMuX Ponos u o pacceie-
Huu P. fluviatilis B CesepHyw Avepury uepe3 Bepusnrup.
llocnennee NONTBepKUAETCA TAKXe HAXOXLEHHEM OCTATKOB P.
fluviatilis s YETBEPTHYHNX OTJIOXEHMAX K BOCTOKY OT €ro
COBPEMEHHOro apeana. OTCYTCTBUE UCKONHEMHX OCTATKOB
Tucloperca B TPETHUHHX OTNOXEHUAX bBpons u BocTouHo#
CuGnpu He naeT HOCTATOUHHX OCHOBanMil IJA CYXIEHUuA O
IyTH €ro pacceneHusl B CeBepnyw AMepuxy. CymOd Nno cucre-
MaTUYECKO 6nusocTu I, marina, XUBYWeIo B COJIOHOBATHX
Bonax YepHoro u B i{acnuiickom Mmope, c ceBepoaMepuKaH—
CKUMU BWIaMM, MOXHO NMAWBL NpeNNojiaraTh, YTO pacceleHue
Iucloperca MOrno HpOM3OHTHM MO CONOHOBATHM YACTHAM MO-
beil BHONL cyxonyTHO! CBASM EBponk ¢ CeBEpHOH Amepuroit,
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7Z00GEOGRAPHICAL DISTRIBUTION OF THE OTIDIDAE
WITH SPECIAT REFERENCE TO INDIAN SPECIES.
R.S. Dharmakumarsinhji, Dilbahar, Bhavnagar, India:

The main purpose of this paper is to focus
attention on the unequal distribution of the
family OTIDIDAE in the zoogeographical regions of
the world, laying emphasis on the number of
species occurring in different regions with special
reference to Indian species.

International field ornithologists have
already reviewed the position of the family and
have stressed the importance of preserving
vanishing species. Nevertheless, the need of
assessing the distribution of the Bustards
depicting the geographical position of the various
genera and species in relation to each other is
to assist field ecologists studying the life-
history of different species.

Bustards are decreasing in most parts of
the world and their habitats have been seriously
interfered by Man. Apart from human persecution,
their slow growth and production appears to be an
inhibitory factor to their rapid increase. No
attempt is made in this paper to give reasons for
the diminishing populations or to mention environ-
mental conditions affecting their propagation or
survival. Yet the author makes exception to
compare size of various species and also to show
normal clutch-size laid by each species; he also
draws attention to the general color patterms
which when correlated with their breeding
behaviour and environment may reveal basic factors
determining their evolution.

This summation is extremely interesting
and would be of help to zoologists and naturalists
all over the world. The author gives a clear
picture of the distribution of India's endemic
species and compares their classification with
other genera found elsewhere. In this the
Ethiopian affinity is clearly seen.
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L'ORIGINE ET IA DISTRIBUTION GEOGRAPHIGUE DE IA FAUNE DE IA
REPUBRLIQUE POPULAIRE ROUMAINE. Mihail A.Tonescu, Acad.R.P.R.,
Bucarest, Roumanie.

Is composition faunique d'une région est en étroite
liaison avec 1'évolution paléogéographique et paléoclimatique
du terrain respectif, au cours des dernidres périodes
géologiques.

Ce travail traite des transgressions marines qui eurent
lieu sur le territoire roumain et de 1'évolution de ces
transgressions, de la glaciation quaternaire, de l'evolution
postglaciaire du climat ailnsi que des microzones de refuge
de la fauns.

En Roumanie. des travaux de zoogdographie ont ét€ élaborés
se rapportant & ce pays ainsi qu'd des territoires plus vastes.
Parmi les zoologues et les zoogéographes, l'auteur mentionne
K.Holdhaus, A.Caradja, C.Hormuzachi, Em.Racovitza, R.Jeannel
et il expose bridvement leurs conceptions zoogéographiques.

Ce travail traite ensuite de l'origine des différents
groupes fauniques et de leur distribution géographique en
Roumanie, tant en ce qui concerne la faune terrestre que celle
aquatique et cavernicole. Distribution horizontale et verticale.

L'auteur montre par des exemples que la faune de la Roumanie
est composée d'éléments rélictes préglaciaires (tertiaires),
de relictes glaciaires, des immigrés venus des diverses zones
biogéographiques d'Europe: Europe Centrale, Europe Occidenbale,
Sous-rggion Mediterranéenne, Steppes Orientales (Steppe de
1tUnion Scviétique).

Du fait de la situation géographique de la Roumanie, entre
1'Europe Centrale, la Sous-région Méditerranéenne et les
Steppes Orientales, la faune de la majorité des groupes
d'animaux est d'origine hétérogéne. C'est ainsi qu'il existe
des éléments Eurosibériens (Burasiatiques), Boréo-alpins,
Méditerrandens et Poutiques.

I'auteur traite ensuite des Endémismes de Roumanie et
termine par la Bibliographie zoocgéographique.
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THE SOUTHERNMOST OCCURRING ANIMALS. J. Linsley Gressitt,
Chairman, Entomology Dept., Bernice P, Bishop Museum,
Honolulu 17, Hawaii.

The southernmost known free-living permanent inhabitants
among animals are mites and springtails, at nearly 84° §. Lat.
Possibly these, or protozoans, rotifers or tardigrades may
occur a little farther south. The southernmost species, and
some of their genera, are endemic, as are most of those at
higher altitudes and lower latitudes. These elements appear
well adapted to their rigorous niche, a chalikosystem (bare
gravel), or in more favorable environments a limited bryosystem.
Some at lower altitudes (to nearly 78° S.) seem less well
adapted, and may be more recent air-borne immigrants to Ant-
arctica. These animals live where wind prevents snow accumu-
lation, generally on nunataks, ridges between glaciers, and
exposed peaks and capes, and where the exposed rocks are warmed
by solar radiation in summer (air temperature above the sub-
strate is generally below 0° C.). Winter temperatures in the
substrate are not known, but may be well below--60° C. Over
50 species of land arthropods are known from the continent,
including one flea and about 25 kinds of lice on birds and
seals.
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ADAPTATIONS THMERMIQUES DE QUELQUES PROTOZOAIRES
LIBRES ET PARASITIQUES. Georges I.Poljansky,Insti-
tut de Cytologie Acad, S0, URSS, Leningrad, URSS,

Au XV cogirés,ZOOIOgique International a Londres
nous avons présenté, il y a S ans,les premiers re-
sultats de nos recherches sur les adaptations ther-

migues des Protozoaires.Le collectif de notre la=-
boratoire poursuit 1‘analyse de ce problime,

Pour une serie des espéces des Ciliés libres
nous avons demontré que la thermostebilité,mesurée
par le temps de survie dans les temperatures le-
thales haute, change dans les limites trés larges
dependant du régime thermique de la culture, Les
Protozosires endoparasitiques des hotes polkilo-
termes (les Ciliés et les Opalines) montrent la
méme variabilité de la thérmostabilité,dependant
de la temperature du milieu,des pécularités écolo-
giques de 1l’hote, des stades du cycle sexuel de
1°hdte ete.

La gtabilité envers les temperatures basses
ainsi q’envers le refroidissement profond (Jusqgu’
2 -10-15°) depend aussi de la temperature préco-
dente de la culture. Uhe snalyse comparée des chan-
gements de la stabilité des Protozoaires envers
les temperatures hautes et basses permet de suppo-
ser gque les adaptations thermiques sont 1ides aux
changements des proteines cytoplasmatiques posse-
dant des caractéres de la dénaturation révérsible.
Les adaptations aux differents régimes thérmiques
sont l1ides aussi aux changements profonds du ca-
ractere du metabolisme, Ainsi chez Paramdcium cau-
datum cultivée & 28-29° 1°oxydation se réalise
pricipalement a 1°aide du systeme de la eytochromo-
xydase, Dang les temperatures plus basses dominent
les ferments du groupe dg flavine, Enfin dans les
temperatures basses (4-5" ) c¢’est la glycolise ana-
érobe qui\Joue le role dominant. Les changements
du caractere du metabolisme qui s’effectuent dans
le processus de 1°gdaptation des Ciliés aux tempe-
ratures varides, ® @Xpriment aussi dans les vari-
ations de la quantité du glycogéne et des lipides.
Les temperatures basses favorisent leur accumula-
tion dans le cytoplasme,

La capacité largement exprimée de la variabi-
1ité adaptive presente un caractére typique des
Protozoaires, comme des &tres au niveau cellulaire
d’organisation,
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TEMOEPATYPHHE AJANTALIMM HEKOTOPHX CBOBOJHOXMBYHMX
H NAPA3UTHYECKUX NMPOCTEHEMX, D.H.Joxaucknit, AHCTR=

TYT [IHTOXOrHR AKAXEMEN Hayx ccﬁf,ﬁenxuggag, CCCP .

XY 3ooxormdecxoMy Korrpeccy » JoHXOHe OHAM XOJiO~
XeHH uepEHe Pe3yAbTATH HANHX PAGOT NO TEMIepATYyPHHM
azantTanuau npocrefimmx, 3a HcTekmNe 5 XeT KOAXEXTHEB
ZaboparTropum HPOXOAXAX NCCACXOBAHMS B ITOM HANDABNO-:
HRE, Ha page BrXOB CROCOXHOXHBYRNX RH}ysopEk noxa-
3aHO, 4TO TemnxoycroluMBoCTH, M3MepAeMas N0 OHCTPOTE
rufeX® NPH XeTaXibHHX BHCOKNX TeMHeparypax, MeHfercs
B BMDOKHX NpeXeXax B 3GBNCHMOCTE OT NDEANEGCTBYDEEro
TEMHEPATYDHOTI'O DEXHME KYALTHBHPOBAHNA, CTOXDL X€ RN~
POXH# AMANa3OH H3MEHEeHMA TOXOYCTOHUMBOCTN OOHApPy=-
XMBANT H DADaA3MTHYECKHe npocreiimme M3 noixmaorepM-
HHX X03ser (M3yuaXHCh NApDaSHTHYECKHE RHGYIOPNEM K3
aMpuONf#t M OXMroxer m ONMAXMHNAM). KX Tenxoycroftume
BOCTbh MGHAETCA B 38BMCHMOCTH OT TeMOEpPaTyDH CPeXH,
9KOXOrMUYEeCKNX ocobeHHocTelt xo3AmHa % craxuit ero
NOAOBIo MHUKAR.

XonoxoycroftuuBocrsr HHPY3ODEHA, TAKXE KGK M ONO=
coﬁnocss HX NepeHOCHTh rayboxoe mepeoxXXaxieHMe XO
-10-I5" Toxe B RHCOXO# cTemeHm onmpexeasercs npex-
HeCTRYDRHM TeMHepaTYpPHHM DexHMOM. CpaBHHTeABHHIH
aHAXH3 HM3MeHeHR# ycro#fumBocCcTN npocTe#EEMX K XeltcTBED
XeTalbHHX BHICOKMX M HNSXNX TeMneparTyp Ho3BoxfeT
OpeXnOXOXMTh, WTO B OCHOBE TeMneparypHHX azanranmuit
AEXAT H3MEHeHNS CeAxOB HUTONXA3MH THOA O6paTEMOil
AeHaTYpanuN, ITE N3MeHEHMA CBASAHHW C IAYGOKMMN
CABHraME B KXeTOYHOM Meraboamaue, Ha Paramecinm
eaudatumR noraszamo, uro npm ajanTagMH X OTHOCHTEXb=-
HO BHCOKHM TeMneparypam (28-29°) npeoGiaxaer OXN-
cCAETexbHH oOMeH, ocymecTBXAeMult cHCTeMOH HETOXDOM=—
oxcHxasd. IIpn Gozee HM3IKHX TeMmepaTypax BeXymee
3HaUeHNE B OXMCIXEHERN nproOperanT (AABHHOBHE dep)eH-
THe. B ycxosmaAXx eme Goaxee HNSKNX TeMmeparyp (4-5")
Ha HepBOe MEeCTO BHCTYNAeT aHADPOOHuH# ramkxoans., ¥Ms-
MeHEeHNNX B xapakTepe oOMeHa BemECTB, NDONCXOXANNE B
nponecce azantTamux npocrefimEX x PA3XRYHHM TeMnepa-
TypaM, HaXOXAT CBOE BHDAXEHHE TAKXE B DE3XKEX H3Me-
HEKMAX KOAHYECTB NMOXHNCAXApEXOB N He#iTpaabHOro xmupa,
OTKASAHNBANMHXCA B OMTONXa3Me, HuaxHme TeMneparypu
CHOCOGCTBYRT HAKONXCHHD YKA3AHHHX BENECTB.

lIuporad CHOCOGHOCTh X MHAWBREAYAAbHOH azanTum-
HOl M3MEHUMBOCTHE ABXfeTcA XapaxTepHOH OCOGEHHOCTHD
npocTelimgx, KAK OpPraHM3MOB HA XX€TOYHOM YDOBHe Op-~
raHN3an0HNA,
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ANTARCTIC FORAMINIFERAL ZONATION.* Orville L. Bandy and-Ronald
J. Echols, Allan Hancock Foundation, University of Southern
California, Los Angeles, California.

Bathyal foraminiferal zonation in the Antarctic, based upon
upper depth limits of selected indices, is postulated as follows:

200% 150 M. Adercotryma glomerata Brady
Alveolophragmium subglobosum (Sars) (Rare)
Bulimina aculeata d'Orbigny
Eggerella bradyi group
Epistominella exigqua (Brady)
Eponides weddellensis Earland
Haplophragmoides bradyi (Robertson)

500% 150 M. Cibicides wuellerstorfi (Schwager) (Rare)

Cyclammina pusilla Brady
Haplophragmoides trullisatum (Brady)

l,OOOt 200 M. Alveolophragmium subglobosum (Sars) (Abundant)
Cyclammina orbicularis Brady
Trochammina globulosa Cushman
Reophax gquttifer Brady

2,000% 200 M. Astrorhiza crassatina Brady
Rhabdammina linearis Brady

2,400t 600 M. Apiopterina extensa (Cushman)
Bulimina rostrata Brady
Cibicides wuellerstorfi (Schwager) (Abundant)
Nonion pompilioides (Fichtel and Moll)
Uvigerina ampullacea Brady

Isobathyal species of foraminifera are independent of tem-
perature control, they are cosmopolitan, and they are usually
dominant at comparable depths in diverse oceanic areas which
have severely contrasting temperature profiles. Most of those
species listed above are considered to be isobathyal. Hetero-
bathyal species, those occurring in different depths in different
oceanic areas, include Eponides tumidulus (Brady), Laticarinina
pauperata (Parker and Jones), and Pullenia bulloides (d'Orbigny).

Maximum values for foraminiferal abundance, numbers of spe-
cies, and planktonic abundance occur in depths of about 400
meters and greater, suggesting increases in these values from
inner shelf waters into the bathyal zone. A calcareous benthic
foraminiferal fauna exists as deep as 2,400 meters in the Antarc-
tic, indicating that effective lime solution is restricted to
depths greater than this.

*Research supported by the U. S. Antarctic Research Program of
the National Science Foundation.
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ON THE ECOLOGY OF HYDROMEDUSAE. Marta Vannucci, Oceanographic
Institute, University of S. Paulo, S. Paulo, Brazil.

The study of the distribution and abundance of the medusae of 247 plankton
samples taken at regular intervals at three fixed stations at 25°lat.S. off the
Brazilian coast, revealed the presence of 24 species. Seventeen of these were
studied in detail and the principal conclusions that may be drawn are: 1 - The
following eight species are established as good indicators of the coastal water
mass (salinity lower than 35%. and temperature usually higher than 20°C) in
this region: Podocoryne minima, Bougainvillia ramosa, Stomotoca dinema,
Laodicea minuscula, Obelia spp., Eucheilota duodecimalis, E. ventricularis and
E. paradoxica. 2 - Six species are established as good indicators of the shelf
water mass (salinity between 35%o and 36%. and temperature not higher than
22°C) in this region: Euphysora gracilis, Eucodonium brownei, Turritopsis
nutricula, Proboscidactyla ornata and Amphogona apsteini., 3 - One species,
Aglaura hemistoma, is a good indicator of the tropical water mass (salinity
higher than 36%. and high temperature). Two species are ubiquitous. 4 - The
distribution in space of the medusae agrees closely with the distribution of the
water masses. Frequency/salinity and frequency/temperature curves and
frequency/distance -from-the -coastline curves for each species show their
distribution in relation to such ecological factors. Salinity/temperature/
frequency diagrams show the different behaviour of each species in relation to
these two factors when they are considered together. 5 -~ As a whole these
species of medusae are more temperature than salinity tolerant and this is in-
terpreted as being due to the samples coming from shallow waters (depth not
beyond 30 metres) and thus there being only species adapted to relatively high
temperature shifts. 6 - There are no two species with similar temperature and/
or salinity curves for peak of abundance or extremes. Species with similar
salinity preferences have different temperature requirements and viceversa.
7 - Plankton is a juvenile type of ecogystem that may be relatively more or less
mature. The coastal water mass is subjected to continuous changes and is the
most juvenile of all those studied here, while the tropical (Brazil current) is
the relatively more mature (old water mass, with smaller variations and longer
periods of variation), The shelf water mass is intermediate between the two,
8 - Species or life stages occupying a high trophic level in a juvenile ecosystem
cannot reach a high degree of independence and efficiency and thus either leave
the plankton or do not reach higher levels. 9 - There are suggestions that some
species tolerate lower than optimum salinity conditions better under lower
temperature and viceversa higher than optimum salinity facilitates supvival
under higher temperature {or viceversa). 10 - Better endurance of a wider
range of certain factors (salinity, temperature etc.) under laboratory conditions
of plankton animals, is explained by inter- and intraspecific competition in the
natural environment, as well as the disfavourable factor of sudden changes as
compared with protection from competitors under stable laboratory conditions
as well as best possible conditions of every ecological factor under control
except for the one factor experimented upon. 11 - The shelf water mass species
were much richer in number of specimens, This suggests higher standing stock
in the shelf water mass.
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THE ECOLOGY OF CO-OCCURRING CONGENERIC PINWORMS IN THE
TORTOISE, TESTUDO GRAECA. G, A. Schad, Institute of
Parasitology, McGill University, Macdonald College P,0., P.Q.,
Canada.

Pinworms of the genus Tachygonetria occur in the colon of
Testudo graeca in heavy, concurrent, multispecific infections.
Ten tortolses examined all harboured a minimum of eight
speciesy six of which occurred in all ten hosts. Adult female
worms averaged 2,400, or 18.5 worms/mm of colon. While inter-
specific differences in 1inear distribution were found, most
specles overlapped greatly. In radial distribution eight
specles were clearly separable into two groups, one group of
four species belng restricted to a paramucosal distributlon;
the other group occurred throughout the lumen.

Qualitative food differences and differences in the particle
size ingested were shown by a comparative study of the food of
eight species of the plnworm. The absence of particulate
matter in over half the individuals of one species suggested
that it feeds on liquids.

Mycotic and other hyperparasitic infections, due to inter-
specific differences in susceptibility, may affect the rela-
tive abundance of specles.

Distributions of species-abundance were calculated from
MacArthur's formula based on the hypothesis that a natural
community is constituted of species whose ecological niches
are non-overlapping and continuous (MacArthur, 1960 American
Naturalist 94:25-3 ). The observed and the calculated dis-
tributions of species-abundance for Tachygonetria in individ-
wal: tortoises differed markedly, and con%%nuea To do so when
the data from all ten tortoises were pooled. But, the
observed and the calculated distributions corresponded closely
when the observed abundances were averaged and the specles
were divided into two groups on the bagis of radial distribu-
tion (paramucosal vs. throughout lumen). This suggests that
the pinworm fauna of the colon of T. graeca should, in fact,
be considered as two communities, each constituted of specles
whose ecological niches are non-overlapping.
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ECOLOGIE DES SEDIMENTS MEUBLES INTERTIDAUX, PEUPLEMENTS EN MICROFAUNE

& MACROFAUNE ,~J .Renaud-Debyser, lab.Anatonie & Histologie comparées
Faculté Sciences & B.Salvat,Museum National Histoire Naturelle .PARIS,

L*étude qualitative et quantitative de la microfaune et de la ma-
crofaune contenues dens un méme volume de sédiment pernet de faire
avancer nos connaissances sur 1'écologie des sédiment meubles inter-
tidaux et sur la biologie des diverses espdces,leur interaction et
leur compétition sur le plan nutritif .

Plusieurs stations des environs de Wimereux(Manche) et d'Arcachon
(Atlantique),de modes,de niveaux et aux conditions de milieu diffé-
rents ont été prospectées. L'étude écologique a été &tablie d'aprds
les données physico-chimiques suivantes s salinité, température, granu—
1ométrie,pcrosités,carbonates,matiére organique,oxygéne dissous et pH,
Certains recensementg portent sur un nombre atteignant parfois 50.000
individus pour 16 dm’ de sable. Tous les groupes suivants ont &t€ dé-
nombrés et la plupart ont fait 1'objet de déterminations d'espices
Hydraires,Turbellariés,Nématodes,Gastrotriches,Echinodéres,Archianné—
lides,Polychétes,Oligochétes,Gastropodes,Bivalves,Acariens,Ostracodes,
Copépodes Harpacticides,TanaIdacés,Isopodes,Amphipodes,Insectes. Les
Bactéries et les Protozoaires n'ont pas fait 1'objet de comptages
mais leur masse a été intégrée dans 1'évaluation de la teneur en ma—
tidre organique du sédiment.

Du point de vue qualitatif les listes de faune ont été dressées
pour chaque station ( neuf stations prospectées ).

Envisageant les données faunistiques sous 1'angle quantitatif, les
auteurs ont été amenés & les exprimer en "biovolumes",qui se sont ré-
vélés extrfmement fructueux pour apprécier l'influence de trois grands
facteurs écologiques sur les peuplements, & savoir : le mode, le ni-
veau et la salinité. En ce gui concerne le mode,son influence est in—
verse quant & la richesse en microfaune d'une part et en macrofaune
d'autre part : la " Ba oreis-Haustorius-Zone *, par exemple recele
une faune interstitielle bien plus abondante en mode semi-abritd qu'
en mode battu, alors que c'est l'inverse pour la macrofaune {Malacos—
tracés en particulier). Néanmoins quelle que soit la densité de POpu~
lation, les facids semi-aebrités sont colonisés par un plus grand nom—
bre de familles et d'espices, que les facids battus. En ce qui concer-
ne_le nivean, 1l'abondance des é1éments fins du sédiment, révélés par
la courbe en nombre de grains, et des débris organiques constituent
les deux caractéristiques physico-chimiques prépondérantes dans le
contexte écologique des bas niveaux des estrans semi-abrités. Ces fac-
teurs ont une action inverse sur les densités en microfaune et macro=-
faune : les éléments fins diminusnt l'espace habitable,limitent la
microfaune,et les débris organiques déterminent la présence d'une a-
bondante macrofaune, L' arrivée d'une nappe 4' eau douce continentale
en résurgence dans un estran perturbe considérablement 1'équilibre
qualitatif et quantitatif habituel de la faune, son étude permet de
préciser la distribution et la zonation de nombreuses espéces selon
la concentration en sels.

Enfin 1'étude des biovolumes et de la teneur en matidre organique
du sédiment ont permis d'établir les chaines alimentaires rendant ef-

fectivement compte de 1'équilibre et de la compétition biocénotique.
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NMOYBEHHASA SPO3UA ¥ EE RIMAHUE HA JIOXIEBHE YEPBEW
( Lumbricidae ) B IUTOBCKO@# CCP. Q,0l, Arnssumure

u AW, Nlagpckajize. UHCTATYT 300JQTUM M I18DI3MTONOTHK
U JuToBCKUY HAYUHO-KHCCNEZOBATEABCKUY MHCTUTYT 3CMIC—
aexuna, CCCP,

lloz BAMAHWEM DPO3UM HA OTACABHHX Y8CTAX CKIOHE C YKIOHOM
679 cosnaeTcd HEOAMHOKOBAA UMCACHHOCTD AOXZeBHX uepBefl. Ha
BepxHeit, Haubonee CUNBHO CMHTOH# UaCTH CKIOHA, KOJIMUYECTBO yepBefh
B 1,53 pasa MeHbuE, YCM HA CperHeil.

Ha KoauyecTBo uepBefl ConmmOe BIHAHME OKASHBAGT CHOCO0 UC =
NONAB30BAGHUA NOYBH M PACTUTEABHOCTH, HAUMEHBUAR YHCIEHHOCTH Uep~
Bojl yCTAHOBNEHA B YGDHOM Napy, CONBMAA = NOX NOCEBAMM, CaMas
BHCOKAH — HA I{€IMHE M NOZ MHOTOJETHUMH TpDaBaMU.

[loyBeHHaA DpO3MA HAUOOZKEE CKNBHO NPOARIAECTCA BOCHON BO
BpeMfl CHOI'OTASHWA ¥ JIETOM — BO BPEMA CHJIBHHX AO0XX6H#, 8 CMHB
yepBeli OPOMCXOAMT B TEUGHHE BEreTAUHOHHOTO NEPUOZA BO BpPENS
CUJNBHHX pOXzeH.

Ha MHTEH CHBHOCTH DDOSHMMHX MPOLSCCOB MMEST BIUAHKE KOJHU -
YeCTBO OCAZIKOB, MX WHTEHCHBHOCTH H BHZ CEABCKOX0SAHCTBEHHOH
KyNbTYPH, TOrZA KAaK KONMYECTBO CMHTHX 4YepBeli HE ABIAGTCA Npo -
NOPUMOHANBHEM KOJNUUECTBY CTCKADmMeil BOZH, HR CMHBICMO# NOUBH4
HU oOmeMy KOJNMYECTBY uepBefi Ha Z9HHOH nNuaowazu,

NHTeHCHBHOCTD CMHB3 4Y6pBGH 3aBHCUT 0T BCEr0 KOMINEKCA
TNPMPOZHHX Y CAOBUY M OT GUONOTKUECKUX CBOJACTB CaMHX uepBeil.

MakcumazibHNY CMHB JOXNEBHX uYepBefi CHBAaeT Nocie MOBTODHHX
Joxzell Jaxe B TeX CHYYaAX €CHW NOBTODHH{ ZOXZDL OHBaeT Mexee
MHTEHCHBHHM M KOJWUYECTBO CMHTON MOUBH MEHBEE, UM B NEpBHH
pi(o} v 98

Bonee 3RauMTENnbHHI CHOC ZOXAEBHX 4epBell GHBAEGT B Hadane
4 B KoHue neta,
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THE EFFECT OF SALINITY ON THE TEMPERATURE TOLERANCE OF
EGGS AND LARVAE OF SOME LAMELLIBRANCH MOLLUSKS. Harry C.
Davis, U.S. Bureau of Commercial Fisheries Biological Laboratory,
Milford, Connecticut.

Much of the work on tolerances of lamellibranch eggs and larvae to
environmental factors has involved only one variable. A study of the
effect of temperature on the survival and growth of larvae of the hard
clam (Mercenaria mercenaria) and American oyster (Crassostrea vir-

inica) has shown, however, that the rate of growth of these larvae at
different temperatures was critically affected by the type of food organ-
isms available. Both clam and oyster larvae were able to utilize naked
chrysophytes, such as Monochrysis lutheri, Isochrysis galbana and
Dicrateria sp., and show significant growth, at lower temperatures than
those at which chlorophytes, such as Chlorella sp., which have cell walls,
could be utilized. This implies that the enzyme systems required to di-
gest naked flagellates are active at lower temperatures than are the en-
zyme systems required to digest cell walls.

It is known that the cells of I. galbana and M. lutheri are destroyed
by temperatures of 27.5°C. to 300C. and gro?th of larvae receiving these
foods at such temperatures is, therefore, reduced. Chlorella sp. can
tolerate temperatures of 33°C. and the rate of growth of larvae receiving
Chlorella sp. continues to increase with each 2. 5°C. increase in tempera-
ture up to 33°C.

The temperature tolerance of clam and oyster larvae is also signifi-
cantly affected by salinity. At near optimum salinities these larvae
survive and grow over a significantly wider range of temperatures than
at salinities near the lower limits of their tolerance. In this series of
experiments we have determined the temperature tolerances of clam and
oyster larvae at a series of decreased salinities.
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REPRODUCTION AND LARVAL DEVELOPMENT OF THE NEW ENGLAND
CLAM DRILL, POLINICES DUPLICATUS (SAY) (NATICIDAE: GASTRO-
PODA). Dr. James E. Hanks, Director, Bureau of Commercial Fisheries
Biological Laboratory, Milford, Connecticut.

Field observations and laboratory experiments indicate that while
the breeding season of P. duplicatus in the vicinity of Woods Hole,
Massachusetts is from June to September, when the temperature of the
sea water is above 17°C., the gonads of this species contain ova and
spermatozoa throughout the year. Drills moved gradually from water
at temperatures as low as 2°C. to 209C. mate after I to 2 days and fe-
males produce a nidus (egg collar) within 10 to 12 days. The average
number of fertilized eggs within a nidus is 5600, each enclosed by a
gelatinous capsule.

At a water temperature between 18°C. and 20°C. cleavage of the
egg to the 16-cell stage is completed at 12 to 13 hours and development
to a ciliated trochophore stage is reached by 26 hours. Within 2 to 3
days an early veliger stage is attained and larvae are released from the
nidus at 10 to 12 days. After about 25 days at pelagic existence, during
which the larvae feed on phytoplankton algae, a well-developed foot is
present (the pedoveliger stage) and the larvae metamorphose at about
30 days. Recently metamorphosed drills measure 0.5 to 0.7 mm. (shell
height) and are carnivorous, feeding mainly on tiny gastropod and
pelecypod mollusks.
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ZUR UMWELTABHANGIGKEIT DES HOLZ-AMPHIPODEN CHELURA
TEREBRANS PHILIPPI (AMPHIPODA, CHELURIDAE). Helmut Kiihne,
Bundesanstalt fiir Materialpriifung, Fachgruppe "Biologische
Materialpriifung, Holzschutz und Holztechnologie'", Berlin-
Dahlem, Deutschland.

Der Holz-Amphipode Chelura terebrans Philippi ist welt-
weit verbreitet und kommt gebietsweise sehr zahlreich in
Holz im Meerwasser vor. Br ist immer mit Holzbohrasseln
der Gattung Limnoria vergesellschaftet.

Lebensdauer, Postembryonalentwicklung und Vermehrung
des Holz-Amphipoden wurden in Abhéngigkeit von biotischen
Umweltfaktoren (Vergesellschaftung mit Limnoria, Erndhrung)
und abiotischen Umweltfaktoren (Temperatur, Salinitét,
Sauerstoffgehalt, pH-Wert) im Laboratorium untersucht.

C. terebrans ist ein Holz- und Kotfresser. Sowohl der
eigene Kot als auch der von Limnoria wird gefressen.
C. terebrans ist daher nicht nur - wie bisher vermutet -
auf die von Limnoria geschaffenen Unterschlupfmdglichkei-
ten, sondern auch auf den Kot der Holzbohrasseln ange-
wiesen. Bis zu 2/3 der bei Reinzucht als Holz bendtigten
Nahrungsmenge konnen bei Vergesellschaftung in Form von
Limnoria-Kot aufgenommen werden. Junge Cheluren sind von
Limnoria abhingiger als adulte. Daher halten sich Labor-
zuchten ohne Limnoria nur etwa iiber ein Lebensalter von
C. terebrans (2---3 Jahre bei = 20° C).

C. terebrans ist gegeniiber Anderungen der abiotischen
Umweltfaktoren empfindlicher als Limnoria. Optimaltempe-
ratur und -salinitdt liegen bei 20° € und 30---35 ©/oo.
Als Grenzwerte, bei denen Fortpflanzung und Entwicklung
noch stattfinden kbnnen, sind 12---14 und 26° C bzw. 25
und 40---45 ©/00 anzusehen. Bei einem relativen Sauer-
stoffgehalt von 60---65 % (260 C) sind Eiablage und
Postembryonalentwicklung noch mdglich. Ein Sauerstoff-
gehalt unter 5 % 1dBt die Tiere innerhalb von 2 Tagen
ersticken (bei 22° C). Der Lebensablauf ist normal bei
pH-Werten zwischen 6---7 und 9.
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UBMEHEHUfl SHTOMOQAYHN IPU OCBOEHMY NMONYNYCTHHE CPETHEH
A3HM (Ha npumepe Tonozeo# cremu). B.B. fixonroB, Nucru-~
Iy _3oozyoruu, Tamkenr, CCCP.

JnroModayHa TomomHO# cTemu (YsOexucTan) moBompHO Gorara
¥ pasHooCpa3Ha; AOMUHMDYDT YEPHOTENKH, KOJNTOHOCHKA ¥ MIACTHH-
uaroycHe, 3aTeM MO UMCIEHHOCTH MAYT NNKSZOBHE W CapaHYOBHE.

SHTOMO(ayHa PasIMYHHX LENUHENX OHOTOMNOB HeoZnHaKoBa. Hau-
Oonee pasHoo6pasHa M Gorara (ayHa NpUGPERHHX y4YacTKOB (Tyraes),
Hak "Dyiee GezHa 3HTOMOJAyHA 3aCOJIEHHHX yuacTkoB., Bumomo#f cocram
HAaCEeKOMHX Ha IeJMHHHX 3eMJAX, MCKINYAA 3aCOJeHHHE Yy4acTKH ,MHOTO
doraye 4YeM Ha OCBOGHHHX MOZ NOCEBH TEPPUTOPHUAX, HO MOMYAALUK
OTNeNBHHX BHNOB HAa NONAX MHOTOYUCJIEHHee,

HanGonsmue pasnooOpasMe M YUCIEHHOCTH UMATUHANSHHX dopm
BECHOM, MMHMMANBHO CepeluHe IeTa M CHOBA HAPACTAET K OCEHW.

BecHo#l GONBUMHCTBO HACEKOMHX aKTMBHO B CepenuHe IH, a B
MOIIE-aBI'yCTE — DAHHMM YTPOM i BEuEDOM,

C pacnauxoi# u ODOlCHNEM 3EMENP U C OCBOEHHEN MX I0Z NOCEBH
HEKOTODHE BUZH HACEKOMHX yXe B NepBHfi ®e I'oA ucye3awT ( Acan-
thotermés turkestanicus Jacobs., Arenivaga roseni Br., Cop-
ris lunaris L.y IDe)e

C [TEPBHX JIET OCBOEHHA 3E6MEb PE3KO HapacTaeT UUCJIEHHOCTH
HEKOTODHX OHMPO@BPOB CIIOCOGHNX NUTATHCH Ha KYNBTYDHHX pacTe =
HEAX ( Thrips tabaci Lind., Aphis medicaginis Kalt., Therioaphis

ononidis Kalt., Adelphocoris lineolatus Goeze, Lygus pra-
tensis L. B Ip.).

OcBoenMe NeNMHH BeZET K NPONBETAHMD Psammotettix alien-
sis Dhb., Platymetopius turkestanicus Kuz. #u ZD.

Us nmozesux yrozmuit mamGoznee Gorara {payHa JOLEPHH - yXe B
NepBHE T'OZH NOCJNe HoceBa X0 40 BUZAOB HACEKOMHX,
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TEMPERATURE ADAPTATION OF DROSOPHILA. Alice S. Hunter, Dept.
of Biology, University of the Andes, Bogotd, Colombia.

Studies of seasonal freguency and geographic distribution
of species of Drosophila show that some species are found over
a broad range of temperature while others are more limited.
Those which are distributed widely relative to environmental
temperature may be considered eurythermal, while others more
restricted could be called stenothermal. The data reported here
are the first part of a large study comparing the metabolism of
stenothermal and eurythermal species of Drosophila.

The respiration of D. melanogaster chosep as an exgmple of
a 8urythermal species has been measured at 15°, 20°, 25~ and
30_C. ghe adult flies used in these experiments were grown at
15°, 25° and 30°C. during many generations after cultivation
from the original stock collected in Bogoté, Colombia (altitude
of 2,650 meters, average temperature 15°C,). Two stocks which
differ in the number of adulgs put in to lay eggs, were main-
tained at 15° and also at 25°C. The measurements of oxygen
consumption were taken in the Wargurg on 25° and 30~ flies of
1-3 days since hatching and on 15° flies of 4-10 days age. The
results are reported in microliters oxygen consumed per fly and
also per milligram wet weight of fly per hour. o

Comparing flies growg at 15°with those grown at 25°C, a
significant difference in_the oxygen consumption per milligram
of females is found at 20°C. Calculations of Q10 give a lower
value at higher temperatures. The data are in agreement with
the theory that some temperature acclimation takes place in the
metabolism of the eurythermal species, D. melanogaster.
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ECOLOGICAL STUDIES OF CERTAIN NEOTROPICAL DROSOPHILIDAE.
S.B. Pipkin, The Gorgas Memorial Laborator Panama, Republic of
Panama, and R.L. Rodriguoz. The Unlversity of Costa Rica, San

José, Costa Rica.

Drosophilidae of forests near Panama City include adult
feeders on micro-organisms growing upon a variety of fallen fruits
and blossoms, (2) living flowers, and (3) fungi (not further
discussed). As larvae the first group uses not only fallen
plant parts but also invades various living plant species in
soveral sites without much plant host specificity. In contrast,
each flower-feeding species confines its larval stages to flowers
of one or a few plant host species. The ground-feeding
Drosophilidae of the first group comprise (1) thirty-one species
never entering traps baited with cultivated fruits, (2) thirty-
three species attracted to such traps. Of the trap-entering
flies, twenty specles come to traps which are seldom found with
the trap-refusers in natural populations. Thirteen species both
enter traps regularly and are also found in natural populations
with trap-refusers. Sixty per cent of the trap-refusers plus
the thirteen species both entering traps and feeding with trap-
refusers belong to the Drosophila tripunctata species group.

Within the forests of the two major collection areas at Barro
Colorado Island and Cerro Campana, respectively, there are local
but only slight seasonal fluctuations for ground-feeders, owing
to the abundance of food and rather constant climatic conditions.
At a mountain station located on cleared land a hundred yards -
from the forest, indigenous forest species were absent from the
traps only during the dry windy season, large populations of
three cosmopolitan species developing here at this time. Defi-
nite seasonal fluctuations occur for certain flower-feeding
forest species with a limited number of plant hosts, the popula-
tion peak of the fly species corresponding to the height of the
blossoming of its respective plant host specles, Net sweeping
for no more than an hour over a single micropopulation, feeding
on the fruit of a single tree, shrub, or vine, catches usually
less than six and rarely more than forty individuals of a single
trap-refusing species. The thirteen specles feeding with the
trap-refusers but which also regularly enter traps build larger
populations., Cosmopolitan species in the forests are found in
low numbers, comparable to those of native species, Each of
five pairs of sibling species has. proven ecologically sympatric
in larval development by hatching simul taneously from the same
respective plant tissues.

This research has been supported by NSF Grant 16028 and PHS
Grant RG 6813,
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POPULATION ENERGETICS OF MEADOW SPITTLEBUGS (PHILAENUS SPUMARIUS
L.) AS AFFECTED BY MIGRATION AND HABITAT., Richard G. Wiegert,
Lab. of Radiation Ecology, Univ. of Georgia, Athens, U. S. A.

The population of adult meadow spittlebugs on an abandoned
field in southeastern Michigan is maintained by large scale
movements of the insects out of nearby legume hayfields during
mowing. The majority of these immigrants die on the old field.
This one-way movement of energy has important consequences for
the energetics of the old field community.

In 1960 mortality on the old field amounted to 1138 gcal/m2
and the total ingestion was 2010 gcal/mz. This gave a gross
efficiency of yield (57%) more than threefold greater than the
maximum possible value for this species when the immigration/
emigration rates are equal. Because of the quantitative
importance of spittlebugs in the old field insect fauna, this
large input of energy due to immigration could be maintaining
predator or scavenger populations at much higher levels than
they would attain in the absence of the immigrants.

The population density of spittlebugs on an unmowed hay-
field was higher, and the nymph mortality lower than on the
old field. Annual population energy flow on this hayfield in
1960 was 38.5 kcal/m? versus 1.2 kcal/m? on the old field.
Seasonal changes in the population energy flow of the nymphs
were similar on the two habitats. The changes in energy flow
after the disappearance of the nymphs differed between habitats
because of the difference in origin and subsequent behavior of
the adult populations.
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THE DEPENDENCE OF PRODUCTIVITY ON THE SIZE OF MEDIUM
IN SELFRANGING, CONFINED POPULATIONS OF PARAMECIUM,
TRIBOLIUM AND MUS. Kazimierz Petrusewics,

Inst. Ecology, Pol. Ac. Sci.,, Warsaw, Poland.

The populations were reared in habitat conditions as
far as possible identical for the given species,with
a constant abundance of food.Only the size of the ha-
bitat was a variable parameter.

Paramecium was cultured in (1) vessels of a constemnt
shape and (2)with a constant ratio of the surface
(free amd walls)to the volume of the habitat.

The mesn numbers and demnsity for the whole period
were calculated for all the repeats for the whole per-
i0d.By density is meeant the number of individuals of:
mice per 1 sq.m.; Tribolium per 1 g of flour, and Pa-
ramecium - per 1 ml. Calculation was also malde of re-
lative densiti, i.e. density expressed in percentage

h m (!l)x)

of density wi inimm volume - Results:
~ Parambclum,
Popul a- s T. cas- [T. con{_const. viales:
tion of: taneun fusunm surface
shape volume
replica- -
tions 4-61 15 15 10 10
me
me en 22 months 12 months 36 days
slae Of ix =.057 a?| 1z = 4s 1x = 100 m
212= 21= 28= 1191= 857+
1x =100% =100 =100 =100 =100
2x 66 92 T2 83 -
4x 35 T2 59 65 80
8x - 59 41 56 -
11x 23 - - - -
16x - 51 35 33 T
22x 12 - - - -
105x 1 - - - -

Analysis of the results shows that in sll the popu-
lations: (1) Population numbers increase with amn in-
crease in the sigze of the medium, but (2) increase in
population numbers is smaller than increase in the
size of the medium, hence (3)density decreases with
the increase in the size of the medium.

The meesn sbundance is a certain expression of produ-
ctivity; in self-renging, confined population of very
differeat organisms we have the same re larity :
pi'odnctivity is greater higher in a habitat of lesser
sige,
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FIRST BENTHIC STUDIES IN "FLAMENGO" BAY. Liliana Forneris, Instituto
Oceanografico, University of Sao Paulo, Sao Paulo, Brazil.

Bottomn faunal studies were undertaken on soft bottom sediments dredged
at six points (depth range: 1 - 32 m) in "Flamengo" Bay, northern coast of the
State of S. Paulo, Brazil. The work was started in July 1961 and finished in
July 1962, covering four seasons sampling at each point. Difficulties to es-
tablish a rigid community classification based on the nature of the sediment or
depth were due to thHe great diversity of the fauna and the scarcity of animal
numberprs present. Numbers varied from 110 ind/m? (32 m depth; mud) to an
average of 2,700 ind/m2 {3 m depth; muddy sand with rare shells). In mud with
dead shells (higher than 50% of silt-clay of total sediment) only the polychaete
species Scoloplos treadwelli and Dasybranchus sp. occurred {minimum one
ind/two liters). Clusters of some species were recognized: the bryozoan Dis-
coporella umbellata (60-80% of silt-clay in total sediment; 6-12 m depth;
maximum circa of 30 ind/liter). The polychaetes: Owenia fusiformis, Magelo-
na rosea, Pectinaria koreni, Myriochele sp. and the prosobranch Alabina ceri-
thidioides showed euryoecia in relation to sediment type. Protankyra benedeni
[Holothuroidea), the spatangid Moira atropos, the polychaetes Chaetosone seto-
sa, Glycera sp., the sipunculid Phascolosoma sp. and the enteropneust Schizo-
cardium braziliensis are sthenoecious. The ophiurids Hemipholis elongata,
Amphipholis subtilis, Amphiodia limbata, the polychaetes Telepsavus costarum,
Pectinaria koreni, are eurybaths. Gravel and sandy sediments of shallow
waters are characterized by Branchiostoma sp., Ampelisca sp., Chaetosone se-
toga, Glycera sp., Lumbrinereis sp., Phascolosoma sp., Ophiostigma isacan-
thum, Dentalium texasianum, Chione cancellata etc. Seasonal displacements of
species were noticed.
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SO0IL MITES, EQUIVALENT FOR THE NORTHERN AND SOUTHERN HEMISPHERES;
John Bglogh, Dept. of Syst. Zoolo Ettvos Universit Budapest
8, Duskin 3, Hungary.

The study of soil mites advanced rapidly in recent years.
This progress, aside of the sclentific interest, derived also
from three practical points of view. It was found, namely, that

1. there are vectors of virus diseases among soil mites
/e. €., Trombiculid larvae/;

2. several species are intermediate hosts for worm para-
sites of domestic animals /Oribatid mites/;

3. several specles play, directly or indirectly, important
roles in humifiecation.

Investigations had also shown that mites important from the
standpoint of applied sciences are mostly common species of
great individual numbers.

It i8 a well-known fact of zoogeography, that, in the biotie
communities of remote areas of similar climates, species some-
times systematically widely separated supplant each other. Such,
structurally different but functionally agreeing, biotic commu-
nities are called isocoenoses. The s0ll animal communities of
the climatically equivalent vegetational zones of the northern
and southern hemispheres might belong to the same lsocoenoses.
E. g., the family Parasitidae of the Mesostigmatid mites, char-
acterized by great specific and individual numbers in the Hol-
arctic Region, is wholly suppressed in the Southern Hemisphere,
its place taken over by the large-sized species of the family
Rhodacaridae /Hydrogamasus, Gamasellus/. Several other examples
occur in other soil mite groups.

Special attention should be paid, warranted by the applied
standpoint, to these equivalent soil mites of great individual
numbers. In accordance with the principle of functional agree-
ment, it is quite probable that they substitute also as vectors
and intermediate hosts Holarctic species absent from the South-
ern Hemisphere. Secondary soil mite faunas, appearing on areas
recently drawn under cultivation are slso important, since only
by some few species of a high ecological valency can tolerate
continuous disturbing due to agriculture. Thus agriculture
wellnigh selects these species in every climatal zone. Such are,
in the temperate zone, Scheloribates species, replaced by Rost-
rozetes species in troplcal and subtropical aress,

It is especially important from the applied point of view to
study the problem of functional equivalency for tropical soils.
Tropic soll zoology lags alarmingly behind in every part of the
world. This backwardness is partly responsible for the rapid
increase of the soil-erosion of tropical plantations, and for
pest~control becoming increasingly difficult despite the fast
advancement of plant protection. Though the work of the soill
zoologist cannot render immediate help, it is indispensable for
every effective solution of these problems.
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RESPIRATORY METABOLISM OF LETIOBUNUM ROTUNDUM (LATR.)
(PHALANGIIDA).  John Phillipson, Dept of Zoology,
University of Durham, England.

For a number of years the author has studied various
British Phalangiida with the aim of determining their
respiratory metabolism and thus estimating the share of
entire populations in community metabolism.

The present paper is concerned with the respiratory
metabolism of Leiobunum rotundum. Members of this species
were, within one hour of collection, subjected to oxygen
consumption experiments in a continuously recording
respirometer, All stages of the life history were studied
and the respiratory rate was calculated for the 24 h.
period between 6 and 30 h. after the experiment began.

The instars of L. rotundum cannot yet be separated and
so the results obtained were expressed in a number of
different ways:-

1. The raw data was plotted as mm302/mg/h. against live
weight. Using biomass figures it was calculated that the
mean resglratory metabolism per sq.m. per h. equalled
32.60 mm

2., A log. log. plot of the oxygen consumption per h, against
live wt. was made. With the biomass flgures as before,
mean respiratory metabolism equalled 23.15 mm Ob/sq m. /h.

3. The results were grouped according to the month in which
the experiment was made and the mean value for each month
expressed as mmo0, /mg/h. Mean respiratory metabolism was
equivalent to 28-41 mm Oz/sq m./h.

4, The results were grouped according to the state of the
gonad (small, developing and ripe eggs) and age; mean
values were expressed as mm?Q. /mg/h In this case mean
respiratory metabolism equalled 39.45 mm302/sq m./h.

The minimum and maximum estimates of respiratory metabolism
are in the ratio of approximately 1:1.75. Clearly care
must be exercised in handling respiration data in the
estimation of the respiratory metabolism of populations.

It is suggested that the most reliable estimates are
obtained from those results which are grouped according to
gonad condition and age.
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TEMPERATURE RESPONSES OF THE PARASITOID, PRAON PALITANS, AND ITS
APHID HOST, THERIOAPHIS MACULATA. P. S. Messenger and D. C.
Force, Division of Biological Control, University of California,
Albany, California.

By means of bioclimatic chambers and constant temperature
incubators the relationships of fluctuating and constant temp-
eratures to developmental rates, reproductive rates, and survival
of the arrhenotokous solitary endoparasite, Praon palitans, and
its host, the parthenogenetic Therioaphis maculata, were deter-
mined. For both species, fluctuating temperatures stimulate
faster development and greater reproduction than do the corres-
ponding constant conditions. Low thermal levels induce a
diapause in the parasitoid, but not in the host. Both high and
low thermal levels cause the production of abnormally high
numbers of males in the braconid parasitoid. Low temperatures
also cause the latter to waste a large proportion of eggs in
superparasitism, essentially because of restricted mobility of
the searching female wasp.

The results show that the aphid host has a much wider
tolerance to temperature extremes than the parasitoid. The
intrinsic rate of population increase of the former is positive
between 5° and 33° C., of the latter only between 12° and 28° cC.
On the basis of this same bioclimatic index, the optimal
temperature for the host is 30° ¢., while for the parasitoid
it is only 21° C. These results are correlated closely with
the actual geographic ranges of these species in California.



240

PREDATORY INSECTS AS DENSITY DEPENDENT MORTALITY FACTORS
G. C. Varley and G. R. Gradwell
Hope Department of Eniomoiogy, Oxford University, Oxford, England

In a detailed census of the winter moth Operophtera brumata
changes in population and in various components of the mortality
have been estimated since 1949 on five adjacent oak trees in a
large wood. Pupal mortality partially compensates for changes in
the pupal population (Varley & Gradwell 1960, J.anim,Ecol., 29 :
399-401). This mortality has multiple causes which we cannot
separately assess. Moles, mice and predatory beetles (Feronia,
Abax) play a part, but experiments show that Staphylinid larvae
{Philonthus decorus) are especially important. Even small larvae
quickly open cocoons and eat winter moth pupae.,

Predators show a functional response (Holling 1959, Canad,.Ent.,
91 : 385-98) if local concentrations of prey are more heavily
attacked than prey which is dispersed. Their effect on the prey
is density dependent. Predators show a numerical response if
their effective reproductive rate rises with TncreasIng prey
density. They affect the Prey as delayed density dependent
mortality factors (variey 1947, J.anim.Eco ey 10 ¢ 1 .

The mortality of winter moth pupae has been tested for density
dependency by two methods:

Method 1: A linear regression was calculated from the formula

log (survival) = log N2 - log N4 = a - b log N4
where N4 and Ny are the initial and final pupal densities and a
is a constant. Here a = 0. The calculated sliope b = 0,35
differed significantly from zero (P<0.01). Strictly the standard
test of significance is invalid because any error in N4
accentuates the apparent density dependency.

Method 2 avoids this criticisem. We calculated the regression
of Tog No on log N4y and found a significant divergence of the
slope from 1 (P<0.005). Since the method implies that Ny was
accurately known, the regression of log N4 on log No was
similarly tested (P = 0.05). This confirms the reality of the
density dependency and we have studied the properties of pupal
predation in a series of bopulation models programmed for a
Mercury computer. The ropulation models include three component s:
(1) a host with a fixed effective rate of increase of 7.5-fo01d per
generation (the mean figure for winter moth) (11i) a parasite with
a fixed area of discovery of 0.063 sq.m. (the estimated figure for
the specific tachinid parasite Cyzenis albicans) and (iii) density
dependent predation according to the form of the regression but
with slopes of b = 0.2, 0.3, 0.4 and 0.5. With a slope of 0.2
Nicholsonian parasite/host oscillations increase., With s slope of
0.3 oscillations slowly diminish. A value of 0.4 damps them
rapidly and reduces the parasite population density. At a value
of 0.5 the host population is stable but the parasite becomes
extinct. Our estimate for the slope b = 0.35 of the pupal
predation regression suggests that pupal predation prevents
parasite /host oscillations from increasing in amplitude,

A test for a numerical response is to join the individual
prointe on a graph of Method 1 in a time series. The line moves
round the mean point in a flat ellipse. If predation gives a
purely numerical response (varley 1953, Ix Int.Congr.Ent,, 2 :
210-14) a circle or spiral results. The delay component in
pupal predation is very weak compared to this but must reinforce
any tendency towards parasite/host oscillationse,
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LES CARACTERES "MIMETIQUES" AU SERVICE DE LA PROTEC-
TION CONTRE ILES RADIATIONS SOLAIRES NOCIVES CHEZ
CERTAINS INSECTES ET CHEZ D'AUTRES ESPECES ANIMA-
LES. Lazar Jovendié, Institut de Physiologie,Univer-
sité de Belgrade,Yougoslavie.

De nouvelles preuves expérimentales sont données
que la formation des pigments tégumentaires chez les
espdces snimsgles terrestres vivant dens les endroits
découverts dépend uniquement de 1la combinaison de
trols facteurs ixterges:lgm%ére,température,hum1d1t§
relative,ls couleur du substratum ne jousnt aucun_ro-
le,-De jeunes larves verﬁgg de Mentls religlosa ont
&T€ &levées sur des substratums de couleur dlfréren-
te:verte, jeune,bleue et rouge,mais sous l'action
presque constante de:lumidre blchhe (ampoule élec-
trigue de 60W),tempéreture 35-38"C,humidité relative
41-43%,Toutes les larves perdeient leur couleur ver-
te et devenalent adultes de couleur beige, Puils des
expériences semblables ont €té exécut&es esvec Hyls
arborea.Plusieurs exemplaires ont €té goumis 8" T7ac-
tTIon dIrecte d'un soleil srdent (34-36°C) et dans u-
ne atmosphdre trds sd&che (h.r.40% et moins).En quel-
ques heures tous perdsient leur cguleur verte inten-
se en devensnt brun-cleir ou gris@tres,méme &u mi-
lieu d'une couche de feuilles vertes fTe1lcheés. Les
résultats appulent encore mon hypothése émise en
1953 (Bull.biol.Fr.Belg.) et en 1960 (thdse,Mus.Sci.
Nat,.Belgrade) que les pigments tégumentaires chez les
esp@ces vivant dans des terrasins découverts jouent un
rdle purement physiologique,protégeant 1'animal con-
tre les rsdlations solailres nocives:ultraviolettes
(milieu humide,température modérée) et infrarouges
(milieu sec et chaud)s~Une gutre série d'expériences
avec les larves d'age avancé de Bacillus Rossi,Empu-
sg egena et Gryllus campestris avalt pour but d u-
dier Ie comportement de ces espdces soumises & }'ac-
tion d'une température élevée allant jusqu'd 45°C.I1
a §t& &tablT que BacIllus Rossi et Empusa egena re=-
sistaient besucoup mieux & de hautes températures
que Gryllus campestris.En &nalysant la morphologie
du corps de ces deux premidres espdces on appergoit
qu'elle est trds spécisle et en rapport étroit avec
la protection contre l'action des rayons solaires
chauds suxquels elles sont continuelfement exposées.
On en conclue que le "homotypie" de ces deux espices
esty,en falt,sussil su service de la protection contre
les rayons solaires nocifs.Comme 1l existe des plsn-
tes xerophiles avec une morphologie spéciale leur
permettant de subsister dens des endroits chauds et
secs,de méme 11 y & des animaux xerophiles avec des
adaptations morphologiques ayant la meme fonction.
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QUALITY OF THE SPAWNING BED AS IT RELATES TO SURVIVAL AND GROWTH
OF PINK SAIMON EMBRYOS AND ALEVINS AND TIME OF FRY EMERGENCE.
William J. McNeil, Fishery Research Biologist, U. S. Bureau of
Commercial Fisheries, Biological Laboratory, Auke Bay, Alaska

Growth, development, and survival of embryos and alevins of
salmonid fishes are affected by the availability of dissolved
oxygen in spawning beds. The oxygen supply rate to an embryo or
alevin is a function of dissolved oxygen content and apparent
velocity of intragravel water.

Oxidizing organic detritus, interchange between stream and
intragravel water, and permesbility of bottom materials exert a
significant influence on the amount of oxygen made available to
enmbryos and alevins. Growth and survival of pink salmon
(Oncorhynchus gorbuscha) embryos and alevins in a small South-
eastern Alaska stream were found to be related to these
environmental attributes. Evidence was also obtained that fry
emergence was delayed where environmental factors were most likely
to cause occurrence of oxygen stress during development.
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NITROGEN TURN-OVER IN AN ESTUARINE FISH POPULATIN., Rezneat
M. Darnell, Department of Biology, Marquette University,
Milwaukee, Wisconsin,

This study of the nitrogen turn-over in a population of
pinfish (Lagodon rhomboides) in a North Carolina estuary is
based upon the following procedure:

1) Determination of nitrogen content of fish in relation

to body length,

2) Laboratory study of growth at different rates of
nitrogen intake,

3) Study of growth rates in the natural population,

4) Estimation of the natural daily food intake (average
daily meal) at intervals during the growth period, and

5) Analysis of the nitrogen content of the several average
daily meals.

The critical and difficult part of this study has been the
estimation of daily meals in the natural population. This
has been accomplished as follows:

1) Laboratory analysis of factors influencing the rate of
food movement through the stomach,

2) Quantitative stomach analyses of fish collected at 2-
hour intervals throughout the 24-hour periods and pre-
served immediately upon collection, and

3) Quantitative stomach analyses of fish collected at 2-
hour intervals throughout the 24-hour periods but kept
in live cages in the estuary (isolated from food) for
2 hours prior to preservation.

Results of the study are discussed in relation to the nitrogen
cycle of the estuary.
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EXTINCT, RARE, AND ENDANGERED AMERICAN FRESHWATER FISHES.
Robert Rush Miller, Museum of Zoolo The University of
HIcHgifg an, Ann Arbor, ﬂ:l.ch@nl U.S.E%L

Approximately 10 species of freshwater fishes have
become extinct in the United States and northern Mexico
since the close of the nineteenth century. About 30
additional species are now either rare, of very restricted
range, or are threatened with extermination. Reasons for
the elimination and decline of freshwater fishes are given

and suggestions are made for the preservation of endangered
forms.
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INFLUENCE OF FRESHWATER ENVIRONMENT ON SURVIVAL OF COHO
SALMON. William A. Smoker, Auke Bay Biological Laboratory, Auke Bay,
Alaska.

Adult coho salmon, Oncorhynchus kisutch, are caught in their final year
of life in certain fisheries in the Northeast Pacific Ocean along the North
American Continent. The abundance of salmon in the annual catches is
found to fluctuate at times in a similar manner as the amount of water dis-
charged during the juvenile residence of the salmon in their natal freshwater
streams. The procedure for measuring salmon abundance and combined
stream discharges is described, and the possible reasons for the close
correlations are discussed.
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THE PATE OF INTRODUCED FRESHWATER FISH IN MALAYA. D.S.
Johnson and Maureen H.H.Soong, Department of Zoology,
University of Sin 35

gapore, Singapore.

Fish have often been successfully introduced to temperate
freshwaters. It is of interest to know what happens to fish
introduced into areas with richer faunas,

Malaya has about 250 Species of freshwater fish. Numerous
other species have been introduced. Only 5 are genexrally
established: Puntius semifasciolatus; Lebistes reticulatus;
Tilapia mossambica; Tricho aster pectoralis; and Betta
Splendens.” The last may really be mative in certain areas.

In addition Gambusia affinis and Mollienessia Sp. are possibly

locally established. To Species has successfully invaded
natural forest habitats.

Lebistes reticulatus; Gambusia affinis; and Mollienessia
Sp. are a [3) ew World origin and, s gnificantly, all BeIong
to the viviparous Poeciliidae. Only Lebistes really flourishes.
Individuals of Mollienessia and hybrids between this and
Lebistes are found in Singapore; but these could represent
Trepeated introductions. Reports in the literature claim that
Gambusia was successfully established in Malaya as a mosquito
control measure. These are without factual vaais, but a small
population is surviving in a polluted stream, the S.Whampoa,
in Singapore. In this stream the oxygen content never exceeds
54% saturation and may fall as low as 7%. The free ammonia
varies between 40 and 60 pts./million, and the alkalinity
between 26.1 and 55.2 pts.bicarb.ion/million.

Lebistes occurs in large numbers in much disturbed or
highly polluted habitats in and near towns, including ponds,
canals, drainage ditches, and monsoon drains. Its success is
partly due to its needing no special breeding site and to 1its
high fecundity. It is also due to its ability to withstand
conditions which few or no other fish can tolerate. Limits
recorded in Malaya are: alkalinity 6 - 175 pts. bicarb.ion/
million; oxygen - often in waters with no detectable oxygen;
PH 5.2 ~ 7.6 - the last being a distinctly high PH in Malaya;
free ammonia 14 - 367 pts./million ! ; temperature 25.6 -
33.4°¢, Determinations for Singapore habitats give ranges for
cations of : Ca, .25 - 22,5 pts, million; Na, 2.35 - 35,0 pts./
million; K, .8 - 16.5 pts./million. It possibly occurs in
higher Ca concentrations elsewhere in Malaya.

Lebistes has not been found in less disturbed and polluted
habitats, such as riceland ditches. These usually have a
richer native fish fauna.

These data indicate that introduced forus only flourish
where they can exploit an unususl habitat not available to
the general local fauna. Conditions in these polluted waters
approximate to those of natural swamps in semi-tropical areas.
With the possible exception of Puntius semifasciolatus, al]l
of these Successful, introduced species originate from such
habitats.




247

COMPARATIVE ECOLOGY OF FOUR SYMPATRIC DENDROBATID FROGS IN
NORTHERN VENEZUELA. Frederick H, Test, De t. of Zoolo
The University of Michigan, Ann Arbor, Michigan, U.S.A.

In the vicinity of the Venezuelan Estacidn Bioldgica
Henri Pittier in the northern coastal mountains occur four
species of dendrobatid frogs which belong to two closely
related genera or to the same genus. They replace one
another ecologically in this area.

Prostherapis trinitatis, the best known, lives close
beside the small streams which tumble down the mountains
and uses cavities under stones as shelters. Adult females,
the slightly larger sex, have an average snout-anus length
of about 25 mm. Prostherapis neblina, which is closely
similar in form, slightly larger, and a little different
in color, occupies the floor of the cloud forest, shelter-
ing in fractured rock outcrops and fallen leaves of palms,
The delicate Phyllobates bromelicola has been found only
in water-holding bromeliads, both epiphytic and terres-
trial, in the cloud forest. Adults reach only 20 mm., are
paler than the above species, and have markedly depressed
bodies, apparently an adaptation to hiding deep within the
Spaces between the clasping leaves. Phyllobates brunneus
is only a little larger and resembles Prostherapis neblina
more closely in form and coloration. It occurs near the
Biological Station only in the brush and grass of man-
made clearings. However, on a peak with cloud forest 135
km. away, where Prostherapis neblina is absent, Phyllobates
brunneus replaces it, occupying the forest floor and using
the same kind of shelters.

The evidence indicates that these four species show
almost no Gverlap in microhabitat where they occur in the
same region. It is suggested that this may result in part,
at least, from an extension of social antagonism, as
exhibited in strong intraspecific territoriality (known
for Prostherapis trinitatis and P. neblina and probably
true of the other species), to interspecific behavior.

In contrast, species of the genus Eleutherodactylus, for
which no evidence of territorial behavior is known, show
considerable ecologic overlap in this region,
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SOME ASPECTS OF THE WATER ECONOMIES OF NINE SPECIES OF AMPHIBIANS

William D. Schmigd James C. Underhill
Department of Blology Department of Zoology
University of North Dakota University of Minnesota
@rand Forks, North Dakota Minneapolis 14, Minnesota

The water economies of nine species of amuran amphibians have
been examined in regard to (1) response to desiccation stress,
(2) response to hydration stress, and (3) some physiological
factors related to the observed interspecies differences in these
responses; 1.e., effective osmolarity of blood and permeability
of skin to water,

The nine species exhibited a marked variation in habitat pre-
ference with regard to the availability of water and correlations
were observed between habitat and response to experimental con-
ditions, Species from more aquatic habitats exhibited lower
tolerance to desiccation stress than species from terrestrial
habitats. However the more aquatic species were more tolerant
to hydration stress. In addition, correlations were observed
between these responses and physiological factors related to
water economy: the blood of aquatic species tended to be of
iower eifective osmoiarity and the skin of agquatic species tendsd
to be less permeable to water. The apparent physiological
specialization of these nine species to the availability of
water in their preferred habitats is discussed.



249

A SPECTROPHOTOMETRIC ANALYSIS OF COLOR IN LIVING

REPTILES, Kenneth S. Norris, Dept. of Zoology,
University of California, Los Angeles, West Los

Angeles, California.

A recording reflectance spectrophotometer in
combination with a temperature-controlied animal
holder has been used to study several aspects of
living animal color., These include the matching of
an animal to its background, color lability as
regulated by hormones, temperature or circadian
rhythms, and the radiant heat absorption capacity of
animal skin.

Background color-matching has been found to be
centered almost entirely within the human visible
spectrum and to consist of superposition of the
reflectance curves of animal and its substratum.

Color lability has been delimited for several
species and while it is generally concentrated in the
visible spectrum it extends well beyond these limits
in some species, into both ultraviolet and infrared
regions., A good correlation between high lability
and high skin reflectivity is often found, Total
radiant heat absorption capacity is found to be
correlated with body size or the occurrence of
certain heat regulatory features.
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TOLERANCIA EN GRUPOS BIESPECIFICOS DE PINNIPEDIOS.
Radl Vaz-Ferreira & Blanca Sierra-de-Soriano, Depto.

de Zoologia Vertebrados, Fac. de Humanidades y Cien-
cias,Montevideo, Uruguay.

Arctocephalus australis Zimmermann y QOtaria byronia
(de Blainville),en condiciones de concurrencia,presen-

tan en el Uruguay,caracteres diferenciales en los si-
guientes aspectos:

Topograffa de los lugares de crfa: A.australis esta-
blece los criaderos en lugares escarpados; O.byronia
en suelos més llanos.

Locomocidn sobre terrenos quebrados: A.australis as-
ciende por rampas més empinadas.

Mecanismos etolégicos de regulacién térmica: A.austra-
1lis efectda sumersiones periédicas en el agua y apro-
vecha la sombra de las rocas; O.byronia se vierte are-
na himeda sobre el dorso mediante las aletas y también
regula la irradiacién térmica variando las distancias
interindividuales.

Periodos de cria: A.australis comienza la cria un mes
antes que Q.byronia.

Caracteristicas de las sefiales sonoras de intercomuni-
cacibén: entre distintas categorfas de individuos se ha
ce para cada especie a diferentes frecuencias.
Configuracidén de los grupos de cria: en A.australis
fragmentarios y extendidos dejando espacios donde se
ubican agrupaciones compactas de O.byronia,

Areas de alimentacién: A.australis preferentemente al
borde de la plataforma continental; O.byronia preferen
temente sobre ésta.

Alimento: la composicidén cualitativa de la alimenta-
cién de cada una de las especies es diferente.

Este tipo de asociacidén de Otariidae,que se encuen-
tra también en otras 4reas geogrificas donde se cons-
tituye con otras especies,permite a los miembros de es
ta familia el aprovechamiento médximo de los ambientes
terrestres de cria y de los recursos alimenticios de
4reas marinas extensas.



ECOLOGIA DE VERTEBRADOS EN AGUAS DULCES TEMPORALES
DEL URUGUAY. Ravdl Vaz-Ferreira, Blanca Sierra-de-So-—

riano & Juan Soriano-Seflorans, Deptos.de Zoologiae
Vertebrados y de Geograffa Fifsica y Biolégica,Fac.de

Humanidades y Ciencias,Montevideo,Uruguay.

Se consideran durante 18 meses,las situaciones,ca-
racter{sticas topogréificas,fisicas,quimicas,y la inte
gracién de la fauna de vertebrados,en masas de agua
dulce temporales del Uruguay.

Se establecen los siguientes grupos de componentes
de la mencionada integracién faunistica de acuerdo a
su forma de duracién o de reposicidén después del pe-
riodo de sequia.

1) Integrantes que permanecen al estado de huevos
resistentes depositados a varias profundidades del 13
mo subyacente,en el lecho desecado,se encuentran en-
tre ellos 9 especies del género Cymnolebias cuyos hue-
vos embrionados se describen analizéndose las condi-
ciones de su medio.

2) Integrantes que habitan en aguas permanentes pré
ximas al charco y que ingresan por confluencia con la
masa temporal,habiéndose registrado los siguientes gé
neros: Cheirodon, Apareiodon, Curimatus, Corydoras,
Cnesterodon, Phalloceros, Jennynsia, Pimelodus, Cal-
lichthys, y Cichlaurus.

Especies predadoras anfibias o aéreas que se acer-
can a la comunidad a medida que ésta alcanza un gra-
do tréfico adecuado,comprendiendo peces: Synbranchus;
batracios: Pseudis y Leptodactylus; reptiles ictiéfa-
gos: Platemys y Leimadophis; aves: Ardea, Casmerodius,
Leucophoyx, Rostrhamus, Pitangus, etc.

Se estudia la participacién de los tres tipos de in
tegrantes y se representa graficamente la composicién
espec{fica de la fauna de peces de cuatro grupos de
charcos,
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SPECIES COMPOSITION AND POPULATIONS OF SEA BIRD COLONIES
AT CAPE THOMPSON, ALASKA. L. G. Swartz, Biol. Sci. Dept.,
University of Alaska, College, Alaska, U.S.A.

Ecological studies of sea bird colonies were conducted
during the summers of 1959, 1960, and 1961 at Cape Thompson,
the northernmost colonies (except for those L0 miles north
at Cape Lisburne) on the western coast of North America.
Nine species of sea birds breed on the sea cliffs. Abundance
of the following was determined by direct counts of nesting
sites: Phalacrocorax pelagicus, Larus hyperboreus, Rissa
tridactyla, Cepphus grylle, C. columba, and Lunda cirrhata.
Abundance of Uria aalge and U. lomvia was determined by
individual count of the birds and in some cases by esti-
mates. In this region numbers of Uria undergo cyclic daily
fluctuations such that the birds counted at a given time
do not represent the total population nor a constant frac-
tion thereof. Raw data were adjusted upward to yield the
"true breeding population' by techniques which derived the
per cent of the true population present at the cliffs at
the moment of census. Fratercula corniculatawere censussed
by counts of the birds and by locating the nesting sites.

Results: 19593' 1960 1961
P. pelagicus 12+d' 46
L. hyperboreus 165+ ° 304 300
R. tridactyla 2k ,000 26,000 no change,’
Uria 176,000+e' 393,000 no change ¢
C. grylle 10 10 2
C. columba 10 2 10 c
F. corniculata 950 1,900 no change °
L. cirrhata 22 26 Lo

a. Census error was greatest, especially with Uria and
F. corniculata, in 1959 when methods were in early
stages of development.

b. In 1961, populations were checked by sampling part of
the total and comparing results with 1960 data.

¢c. Counts of nest sites were made for over 90 per cent
of the population and compared with 1960 data.

d. These figures represent data from only part of the
cliffs.

e. This figure represents the birds still resident at
the time of census but does not include the entire
breeding population of that year since departure of
chicks and adults had already begun before census was
possible. The two species of Uria were not differen-
tiated in 1959. In 1960, of 2L, 352 birds indi-
vidually counted, 40 per cent were U. aalge, 60 per
cent U. lomvia. These proportions remeined essen-
tially the same in 1961. '



256

INTERSPECIFIC DIET DIFFERENCES IN A GROUP OF SYMPATRIC
ANATINAE. P.J.S. Olney. The Wildfowl Trust, Slimbridge,
Gloucestershire, England.

From field observations and viscera analyses of seven
Anatinae species which frequent two small saltmarsh islands
in the River Medway, Kent, it is apparent that these svecies
have food requirements which overlap to some degree. There
are, however, differences in anatomy and behaviour patterns
which make it seem likely that to some extent they are
exploiting the same area in different ways. In the case of
the mollusc Hydrobia ulvae (Pennant) though, which is the
main animal food, taken by six of the species, the
similarity in diet is probably indicative of the prey's
abundance - ¢.12,000 per sq.metre.

There are the more obvious segregations into different
feeding niches for some of the species - Bucevhala o.
clangula (L.) has a predominantly animal diet, mainly
crustacea, which it obtains by diving in the deeper channels
which separate the islands - Tadorna tadorna (L.) which shows
the most fixed feeding pattern, feeds almost exclusively on
H.ulvae obtained mainly on the ebb-tide in the intertidal
zone -~ the only grazer Anas penelope L. feeds entirely on
vlant material, either algae fEnteromorpha, Ulva, Vaucheria)
from the mudflats, various grasses from the nearby reolaimed
island of Chetney, or on the leaf and shoot of Potamogeton
vectinatus L. from the brackish ditches of Chetney.

The other four Anas spp., A. p. platyrhynchos L., A. o.
orecoa L., A. a. acuta L. and A. clypeata L. feed in similar
habltats and have diets in which the most important food
items (e.g. seeds of Soirpus maritimus L. and Salicornia spo.,
and H, ulvae) are common to all. There are sufficient
differences in structure and behaviour, however, to suggest
that these svecies are vartially segregated - varticularly
when food is scarce - but differences in food selection are
rarely absolute, and are more a matter of degree.
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CAN FOOD CONTROL THE NUMBERS OF SMALL RODENTS IN THE DECIDUOQUS
FOREST? Wkadysiaw Grodzinski, Department of Animal Genetics and
Organic Evolution, Jagiellonian University, Cracow, Poland,

Bioenergetic balance of small mammals in a climax forest of
Querceto~-Carpinetum type was analyzed to determine whether the
numbers of these animals are controlled by food, The balance
depends on (1) the food supply provided by the forest, (2) the
number of small mammals in the forest, (3) the metabolism rate
and bioenergetics of small rodents, and (4) the food preference
of these animals (GrodziAski, 1961, 1962; Gdrecki and Ggbczynska,
1962).

The food supply available to small mammals in this deciduous
forest changes with the seasons, Caloric value of plants, seeds,
and small invertebrates of the forest floor fluctuates between
1,2 and 2,0 million kcal/hectare (=2.47 acres) during spring,
summer, and autumn, falling to about 300,000 kcal/hectare at the
end of winter and during the short preveranal period,

The composition of the small mammal community of the forest
floor was found to be as follows: Clethrionomys glareolus Schr,,
42,0%; Apodemus flavicollis Melch,., 20,2%; Sorex araneus L.,
15,8%; Apodemus agrarius Pall., 10.4%; Apodemus silvaticus L.,
4.1%; Sorex minutus L,, 4,1%; and Microtus agrestis L., 3.4%,
The average population density was estimated at 40 mammals per
hectare at the end of winter, These voles and mice are poly-
phagous, they change their diet during the yearly cycle, and
can eat a great majority of vegetable and animals foods of the
forest, °

The diurnal oxygen consumption at 20 C corresponds to 618,3
cal/g in C, glareolus, 599,4 cal/g in A, agrarius, 507,2 cal/g
in A, flavicollis, and 537,9 cal/g in M, agrestis, Consequently
these rodents consume, respectively, 12.4, 12,5, 14,6 and 17,9
kcal/day, as computed for average body weight., The daily energy
dissipation for the whole community of small mammals in the pre-
vernal period reaches a level of about 506 kcal/hectare., With
corrections for temperature, activity, and group effects this
figure can reach 625 kcal/hectare per day,

The critical food period lasts about 3 weeks, when the winter
passes into the prevernal period, To survive this period, the
community of small mammals with & density of 40 individuals per
hectare needs about 12,000 kcal/hectare in the form of food. Now
at the end of winter, the foods available amount to more than
300,000 kcal/hectare, of which 75,750 kcal/hectare corresponds to
tree seeds, Therefore, if the small mammals fed exclusively on
seeds, which is their favorite food, they would have exploited,
during these 3 weeks, only 16,5% of the seed supply alone,

The bioenergetic halance therefore indicates that, in the
Querceto-Carpinetum forest, food cannot be the factor limiting
the small rodent populations directly (i.e, by starvation in the
spring). The amount and quality of food can influence the num-
bers of wood rodents only indirectly, e.g. by affecting their
fertility and diurnal activity.
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ANALYSIS OF REPRODUCTION IN A BLACK-TAILED JACK RABBIT POPULATION.
Norman R. French, Laboratory of Nuclear Medicine and Radiation
Biology, University of California, Los Angeles, California.

Reproduction by Black-tailed jack rabbits, Lepus californicus,
was recorded from embryo counts in animals collected over a
period of six years. During five of the six years, the number
of animals in the population was increasing. Between the breed-
ing seasons of the fifth and sixth years there was a sharp de-
cline in numbers of jack rabbits, so that the sixth year was one
of very low population density.

Changes in reproduction were correlated with changing popula-
tion density. As density increased the length of the breeding
season decreased. As density increased, a smaller percentage
of females in the population were pregnant. As density increased,
fewer embryos were produced by the population. After the popula-
tion decline, the breeding season was longer, a greater percen-
tage of the females were pregnant, and the average number of
embryos increased.

The first embryos generally appear in the month of February.
Litter size in each season was maximum in May. Frequency of
pregnancy among females normally was maximum at least one month
earlier. 1In two seasons when onset of breeding was delayed
until March, maximum frequency of pregnancy coincided with
maximum litter size, resulting in apparent compensation for the
late start by greater-than-normal production of embryos by the
population in May.

Production of young by the Black-tailed jack rabbit population
is apparently controlled in density-dependent fashion. Adver-
gities affecting the onset of breeding in any one season appear
not to exert a controlling influence on the population.
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MOCEJEHAA NYCTHHHHX TPH3YHOB H HX JAMHAMHKA. H.Il.HaymoB,BROAOTO-
noupenuuft paxyanrer,MockoBckui yHaBepcrTeT ,Mocksa,C.C.C.P.

B rpynnax 3BePbKOB,XHBYNUX B PaA3JHYHHX naunmadrax,0TIAYART CH
CKODOCTEH POCT&,CPOKH CO3DEBAHHA,WHTEHCHBHOCTb DAIMHOKEHHA,IOX-
BHEHOCTHL 3BepBKOB,NoxoBo# W BO3pacTHo#l cocras.Pasiendd o6rTaTe-
xeft pasHHX XAHINA(TOB,dTH DAIAMYHA OCBENHHAWT ocobeft xaxjpo# rpy-
ony B ecrecTBeHHOE NeJoe - HNONyAAnnn.0COCeHHOCTH Jaxe MeJKHX
rpynn rpH3yHOB COXDAHADTCA NOCTOAHHO,HO HE BCe yeToHuHBH .

HemMeHbmAEe [O BEJAYHHE SJIEMEHTApDHHE NONyJAANKH COCTOAT H3 (13- 25
rareneft yuactu 6uorona (panmme).Y GOXABNAX NECUAHOK ancom,scpimus
B PIMHACTHX NYCTHHAX KaszaxcTaHa OHH 3QHHMAKT IIONALH B 100-1000
ra,pasfeneHHHe HE3RCENCHHHMM yyacTKamu.B OCTDPOBHHX HeCKax 3TH
NNON&XK BO3DACTALT AC HECK.THC.ra,a B AYEHCTHX IeCKax H Ha pOB=
HHX NOJIATO HOCEJeHWA He DPAacUIeHEeHH Ha DJIeMeHTapHue nonyaAunHu .Y »
CYCNEKOB Citeflus pacusenenHocThp MOceneHkH Takke BO3PACTAET B MO-
38HUHOM JaaHimadre.llOCTOAHHO CYmECTBYWT IHEb BJEMEHETADHHEe NONyad-
OEX B CTALHAX NEepeXMBAHHA;NPOYHE MeCTa 3ACE]NATCA BPEMEeHEO.

COBOKYNHOCTH JAEMEHTADHHX nonyaanu#t cocrapafer 9KONOTUUECKYH
NOnyRALHD, 3aHYManNyD KaHHHHE Oucrom KUpymue B OJHOTOHHHX naHi-
madrax ¥ He pacuJeHeHHHe Ha BIAeMEeHTapHHEe TPynnH 3KOJOTHYECKHE
NONYAANAK OTAMYARTCA HeycToNumBOH UHCISHHOCTEHD H HHOTJ8 HANeJ0
BHMHDAKT , BOCCTAHABAUBAACE 34 CU6T umMurpanuy.Hanosee ycroHuuBH
HONyJNALXA BCEeX BHIOB TI'PH3YHOB B MO3aHUHHX GHOTONAX .

O6muocTbs QuamKO-reorpajuueckux ycnosu#t oguoro reorpaduueckoro
paftons o6bernHAer XMBymHE B HeM MeJKHe NONYAAUHHE B OAHY reorpa-
PuuecKyD, OTAKYANNYWCA ERHHHM DHTIMOM GuonoruueckEx ApaeHuft.lfeo-
rpafuuecKkMe NONYAAUME BHOJHE CAMOCTOATEILHH H HEIABHCAMH oT CO-
cenefi.Toxbko Ha NmepHpepHH OHH OOMEHHBAKTICA 3BEpPbKAMH,HO OGHYHO
p HeGonsmMx pasMepax.0jHaxo Ha neprpepmH apeaya MHOTrHE nonyafa-
OEX MOTYT CYH@CTBOB&TH IMND OPH MOMOUK nocTOAHHOR HMAM DEePHOFH-
yeckOA MMMHTDANA¥ ¥3 ONTHMANbLHHX 30H.

TaxuM 06pA3OM,KaxXy#l BUJ NyCTHHHHX TDH3YHOB ~ CIOXH&fA COBO-
KYDHOCTD> OTHOCHT@JIBHO CAMOCTOATEJNBHHX gonynAna#t pasHOro panra H
cTe#KOCTH ;MEIKHEe BXOZAT B COCTA&B KDPYNHHX.Bce oHE CBA3AHH ZPyT c
LPYyroM O6MEHOM 0COGAMH NPA CE30HHHX MHTrpauuix H 0COGEeHHO HDH
paccereHHd MOJOZHAKA .,YHCIEHHOCTDh BHIA oramnuaeTcA Hauboabme# yc-
r0#YHBOCTHD B MOCENEHHAX CO CIOXHON cTPYKTypoll monmyaAund.
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SOME CONSIDERATIONS ON ANIMAL SYNANTHROPY. Dalibor vaolnf-
Zeméd€lski 1, Brno, Czechoslovakia.

In the scological literature of the English and German speak-
ing world, the terms "synanthrope," or "synanthropic" have been
applied for a rather long time, referring, as a rule, to animals
in which the respective writers observe a certain relationship to
man and his activity. As in all cases in which a term character-
izes a phenomenon or a relation with but one meaning, the term
"synanthropy," too, should be precise in order to avoid ambiguity
or to prevent it from being interpreted too freely. This is es-
sential because, like other branches of science, animal ecology
must be based on absolute consistency, postulating that terms de-
note phenomena defined as unambiguously as possible and that a
respective term be applied by all authors to express one and the
same idea. This is of special importance in animal ecology,
where despite a substantial approximation of views, certain ter-
minological differences are still more or less constant in papers
written in English or German. As far as the phenomenon denoted
as "synanthropy" is concerned, developments suggest that it is of
both theoretical and considerable practical importance so that
the elucidation of this term is particularly desirable.

The authors attempt to define, as unambiguously as possible,
synanthropy as an ecological phenomenon is based on the general
acceptance of biocenosis or 2zoocenosis, in the respective senses
of two existing philosophical conceptions, as either a concrete
individual or merely an abstraction of animal community, existing
as an individual of higher order only in concrete and very limited
periods of time. Furthermore, it is based on the view that bio-
cenoses, too, are or were going through their evolution, both a
natural one, and, above all, a secondary one, influenced by the
activity of man. Thus, looking for the evolution of synanthropy,
one cannot help looking for the evolution of biocenoses. From
this point of view, the existing biocenoses can be substantially
divided into two groups, viz. (a) primary, or natural biocenoses,
and (b) secondary, or cultural biocenoses. The second group come
prises all types of biocenoces, the composition of which has in a
way been influenced by the activity of man from biocenoses influ-
enced by occasional utilization up to those of a cultivated
steppe, with their highly developed monocultures and with all
that results from their being rationally cultivated by man. Thus,
secondary biocenoses have been developed wherever the interference
of man with nature has gradually resulted, starting from primitive
adaptation of vegetation (and the development of agrobiocenoses),
in cultivation of highly improved plants (monocultural cenoses ).
Naturally, the animal communities of secondary biocenoses devel-
oped, through zoocenological elimination, from the communities of
the original eubiocenoses; thence, they consist of those species
whose ecological valency either enabled their adaptation to newly
developed conditions or even led them to better utilization of
the new environment compared to the original one. An analogical




261

process started as soon as the animals, domesticated by man, be-
came the subject of his intensive economic interest. Man com-
menced an artificial elimination of animals from eubiocenosis,
but, at the same time, he had also to confine these animals more
or less permanently in his residence, to create necessary stores
of fodder, ete. Thus, man has created a special type of secondary
biocenosis of human residence, or anthropobiocenosis, originally
being a common residence of man and domesticated animals. This
biocenosis is mainly characterized by the absence of producents,
for man had to bring all products into his residence from the out-
side world. Besides, a third group of animals became members of
the anthropobiocenosis, with man not knowing or wishing this to
take place. Such was the evolution of the biocenosis of human
residence, existing even in its present state and consisting of
the following three components:

(a) man, being its creator;

(b) domestic animals, being its products; and

(¢) synanthropic animals, being its spontaneous members.
It follows that "synanthropy" means a spontaneous membership in
anthropobiocenosis, without or against man's objective. Natural-
ly, there are various stimuli leading the synanthropic animals to
their spontaneous membership in the anthropobiocenosis, reflected
in the unusually wide range of synanthropic animals, as far as
their relationship to human residence is concerned. Substantial-
ly, we may discern three components again. The first one con-
sists of animals connected with anthropobiocenosis directly
through man (e.g., commensals of man). A second group may con-
sist of those animals whose membership in the anthropobiocenosis
is realized through domestic animals (e.g., numerous coprophagus
and ectoparasitic flies). Finally, a third group may be formed
by those animals which find suitable shelter within the human res-
idence itself. Naturally, the three above mentioned types of
relationship do not nearly cover all existing eventualities. How=
ever, it must be understood that the stimuli leading the various
animals to their membership in the anthropobiocenosis may be man-
ifold. This must be born in mind as the synanthropy of animals
may appear in various degrees and, also, in variously close or
qualitatively different relations. Thence, the classification of
synanthropy is a much more complicated task than a general defini-
tion of synanthropy. Notwithstanding, it is of great importance
that an unambiguous definition of this ecological category may
be reached only through a consistent conception of synanthropy
as a biocenotic feature.
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OB AHATU3 MOPQOJOIMYECKNX OCOBEHHOCTER NMONVAALMY HASEMHHX
[103BOHOYHHX XWBOTHHX.CranucnaB liBapu,AHCTUTYT OMoioruu Ypajib—
ckoro ®unauana Axazemum Hayrk CCCUP,CUBEDJIIOBCK,CCCP.

[lomynsigus - 3TO 3NeMeHTAapHas COBOKYNHOCTH ocolell,o6nazawnas
BCeMH HeOOXOZMMHMM CBOflCTBaMM i NOAAEDPKAHHA ONTUManbHOfl UuC—
JIGHHOCTH BHZA B KOHKPETHHX yCIOBMAX Cpeiu.Ha uameHerue ycmosuit
CpeZH BMJ pearudpyeT U3MeHEHU8M CTPYKTYPH NONYAALMUM,KOTODPOE OT-—
paxaeTcAd M Ha €€ MOpHOIOTHUECKUX OCOCEHHOCTAX.

Mopdonoruyecrasa cneunudura crarapuuxX NONYJAAuMi ocoGeit ompezne-
JIfeTCH WX TeHeTHUeCKMMH OCOCEHHOCTAMM M YCIOBUSAMHM CDeZH,HopMu-—
pyouuMy KOHKPETHH{ (HeHOTHNI XMBOTHOI'0.JTO AOKA3HBAETCA CleAyiH-—
M1 HaOnnZeHUAMM:UeM pasHooOpa3Hee YCIOBMA CYWEeCTBOBAHMA NONyAA—
LM, TeN BHIUE €6 I'eHOTUNUYECKAA M (DEHOTHNIMUGCKAH M3MEHUMBOCTE(C
NpOZBUKEHMEM K TDaHMLaM apeaina BHJ CTAHOBUTCA 00jie€ CTEHOTOIHHM
¥ €T'0 U3MEHUYMBOCTH COKpamaeTcH);uSMEHeHMe YCIOBMH CpeAH NpUBO—-
ZUT K W3MEHEHHAW cpeZHel HODMH M3M@HUKMBOCTH IOIYJIALMUM ;IPOUCXOAA—
[ée B pe3yiapTaTe BHYTPMBUAOBOM rulpuzusanuu pe3Koe yBeJIUUEHHE
TeHeTHUYECKO!t pa3sHOPOZHOCTM NONYJANUM He BCerJa CONPOBOXAAeTCH
COOTB@TCTBYWLIMM W3MEHEHMeM ee (QeHOTUNMUeCKOR H3MEHUUBOCTU(YHU~-
dunupyolee BAMAHME CPEZH,dKCHEPUMEHTAIbHHE JAHHHE).

TeroTunMUecKoe M PEHOTHUNNUECKOE €AUHCTBO MONYAALUUN NPOABIA~
eTcd Ha QoHe ee IeHeTMUeCKOli pa3HOpOZHOCTH,NOBHuAbLell cnocod-
HOCTH BHZA NpPUCIOCOCUTENIBHO PEarMpOBATD Ha M3MEHEHMe YCIOoBMil
cpen.lIpoucxoadnee NpK M3MeHEHMM HANpaBleHuA OTOOpa npeodpaso-
BaHWe NONYNAUMM BeZeT K UBMeHEHUO cpelHell HOpMH ee M3MEeHUMBOC—
TH,N0 CBOMM MAacuTadaM COM3MEDUMOE C DasiuuusiMUA MEXIAY De3KO BH-

akeHHHMM TOLBMIAME M CONDOBOXXAeTCA NOABIEHUeM'"HOBHX NPH3HAKOB
%MBMGHQHBOCTL uZeT B HaIpaBleHuH 0TG0pa).Y BUZOB CO CHOXHOH BO3-
PACTHO# CTPYKTYpOil moceneHnus MopdoloruyecKand PasHOPOAHOCTH IO-
NyAALMM B SHAUUTENBHONR CTerneHM ONpeZeNfeTCA OCOCEHHOCTHAMYU Ce30H-
HHX TeHepauuil XMBOTHHX.JTH OCOGEHHOCTY OCHYHO ABAANTCH MOAMDU-
KalMOHHHMU ,HO OCljee YCHOKHEHME BO3PACTHOW CTPYKTYDPH NONyIANUM
NpPUBOZUT K YBEIMYEHUN ZMANA30HA €€ I'eHeTHYSCKOl M3MEHUMBOCTH.

OGliMe 3aKOHH TpeoGpa30BaHMA MOPJONOTHMUECKUX OCOOeHHOCTeR mo-
NyAANMYE HAXOUAT OTpaxeHue ¥ B Teorpaduueckoii M3ueHUMBOCTU KU-—
BOTHHX,NposiBIsibmelicd Kak B $opMe KIMHAIBHOW W3MEHUYMBOCTH,TaK M
B 06pa30BaHMM NOZBMAOB.DPODMUPOBAHNE XApAKTEPHHX OCOGEHHOCTel
MOZBUIOB B 3HAUUTEABHONR CTeneHu OmpenenAeTCH YCIOBUAMU CYUecT-—
BOBaHUf XKMBOTHHX.[J0O3TOMY B pa3HHX YacTAX apeana BUZA,HO B CXOA-
HHX yCHOBMAX cpezd (GOPMUDYIOTCA CXOZHHE IO CBOMM MOPHOIOTHYEC—
KHUM OCOOGHHOCTHM HOHBMAH%MHHWCTpMpyeTCH aHaNU30M MOK@OHOPMUGC—
KX OCOGEHHOCTe!l HEKOTODHX BHMI0B IDH3YHOB B A3uu u Amepuke).
Eciy nocTeneHHOe M3MeHeHUME YCIOBHMI CpeZH BH3WBAET NOCTENEHHOE
n3MeHeHue MODJPOMOrHMUECKUX OCOGEHHOCTell Bua,HalbnnAaeTcs KIMHAIB—
Hafd M3MEHUMBOCTB;ECIHM Ke M3MeHeHUe MODQHOIOrMM BUZA MOXET IpPOH-
30fiTH JUIWE BCIEZCTBME OTHOCHUTENBHO 3HAUUTENHHHX N3MEeHeHulfl ycio-
BUAi CymecTBOBAHMA — HEeW3CeXHO BO3HUKHOBEHNME OTHOCHUTEIBHO 000-
COONEHHHX B MOPHOIOTMUYECKOM OTHOWMEHMM TPYNN NONYNANuiA — noxsu-
Z0B.Peaxuys pasiMyHHX BMZOB Ha CXOZHOe M3MeHeHUe YCIOBMii cpe-
IH pas3auuHa.

CHOBHH@ IIOJIOXEHMA JOKJIAZa HOATBEPKAANTCS aHANIW3OM W3MEHUH—
BOCTH KOMMIEKCA MOPDONOIMUECKMX M HEKOTOPHX (UBMONOTHYECKHX
NpU3HaKOB y 5 BuAOB ampucuit,2 Buzor pentuiuil,Gomee 60 BuzOB
nTug ¥ Gonee 20 BUAOB MIEKOMWTAMUUX B Da3NWUYHHEX YCIOBHUgX Cpe-—
IH(oT cremelt A0 TYHZPH) M DKCIEPUMEHTANBLHHMM UCCIELOBAHUAMMA |,
NpOBeZeHHHMN HA 6 BUZAX MIEKONUTANUMX.
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DYNAMICS OF AN ISLAND POPULATION OF RHESUS MONKEYS, Carl B

ee——————

Koford, National Institute of Neurological Diseases and
Blindness, Playa Humacao, Puerto Rico,

More than 450 monkeys (Macaca mulatta) range free on Cayo
Santiago, a wooded 40~acre islet off the east coast of Puerto
Rico. These animals descended from stock released there at the
end of 1938, Although the monkeys eat various plants, most of
their food is monkey chow which is provided at feeding stationms,
Since 1959 the animals have been observed for many hours each
week and all have been accounted for, About one-fifth of the
monkeys are infants, born during the current year, two-fifths
are immatures, from 1 to 3 years old, and two-fifths are mature
(sexually), at least 4 years old,

The annual reproductive cycle is pronounced. Over a period
of five years the date of the first birth has ranged about 10
weeks, and of the median birth about 4 weeks. Typically, the
gex skin of males reddens and the first females come into
estrus in July, Mating occurs from July to January, Infants
are born from January to July, The peak of birth rate usually
falls in March, Up to 85% of the mature females give birth.

At least 3% of the infants are stillborn, About 9% more die
before the end of the calendar year, Mortality in yearlings
is about 10%, but that in 2-year-olds is less than half as
great. As age increases to adulthood (6 years old), the death
rate of males increases while that of females decreases, Thus,
among full adults there are less than half as many males as
females, although the sexes are born in nearly equal numbers,

In 1957 the population comprised two bands of about 50 and
100 members, As numbers increased the larger band split in
two. A year later one of the resultant bands divided into
three parts, The next year one part divided again, so that
by the end of 1960 there were six bands, There has been no
further division, At the start of 1963 the bands contained
from 20 to 133 members., In addition to females and young, each
band includes adolescent and adult males, which form a dominance
hierarchy. One or a few high-ranking males control various
activities of the band., Adolescent males, 3 to 5 years old,
usually remain at the periphery of the group. Aside from births
and deaths, the major cause of change in the sigze of bands is
the shifting of adolescent males from one band to another,
Females rarely change bands,

Although climatic factors probably regulate the annual
breeding cycle, individual and group characteristics also
influence the time of mating., All the bands do not breed at
quite the same time, In single years, the spread among the
first birth dates in each band has been from 7 to 10 weeks, and
among the median birth dates, from 3 to 5 weeks,

These studies are continuing. A comparable colony has been
started on another islet in a drier zone of Puerto Rico,
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METABOLISM OF SOME ALASKAN LAGOMORPHS, Eleanor G. Viereck,
Arctic Aeromedical Laboratory, Ft. Wainwright, Alaska

Twenty snowshoe hares, Lepus americanus, were live-
trapped uear Fairbanks, Alaska during the winter oi 1961-1962.
S1x or these animals were induced to turn brown by subjecting
them to ordinary indoor laboratory temperatures and constant
electric lighting. These brown animals were compared with
white animals that had had similar indoor temperature histories
and with white animals that had never been indoors. Oxygen
consumption rates were determined using the open-circuit
technique in an environmental chamber that could be regulated
at temperatures from -75° to #40°C. The thermoneutral zone
for the species is approximately -100 to 4100 with no sharp
boundaries at either end of the zone. Brown hares were put
into the metabolism chamber in pairs in order to observe the
effect of huddling together on the response to extreme en-
virommental temperatures. The same experiment was performed
with white hares. No significant differences were observed
between any of the groups of animals. Therefore it was
concluded that the seasonal coat color change from white
to brown does not have a great influence on the ability
of the Snowshoe Hare to endure exposure to cold, and that
the opportunity to huddle together does not afford any
particular advantage to the animals in the cold. The
magnitude of increase in oxygen consumption at low temperatures
(-500C) was such that one is hard pressed to account for the
necessary energy expenditure during cold spells in interior
Alaska. Rectal temperatures were taken of the hares at +200C
and after one, two, and three hours at -750C. The ability
of the brown hares to maintain normal body temperature seems
to be greater than that of the white ones, although the
averags drop in body temperature was never greater than 30C.

Oxygen consumptions were obtained on five Pikas, Ochotona
collaris, at ambient temperatures from -30°C to +300C.” Their
thermoneutral zone does not extend much below 00C, and their
increase over basal metabolic rate at -10° and -20°C is about
three-fold. It is postulated that an assessment of the
relative significance of physiological and behavioral thermo-
regulatory mechanisms may be made in the following maaner.
Metabolic studies indicate the environmental temperatures at
which a species is obliged to expend more energy than normal.
Then one may examine the microclimatic temperatures of the
species' habitat. If these are well below the critical
temperature for the species, then it seem logical to conclude

that the species employs some sort of behavioral thermmoregulation.
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PREDATION IN THE LEMMING CYCLE AT BARROW, ALASKA, 1951 - 63,

Frank A, Pitelka, Museum of Vertebrate Zoelogy and Departwent of Zoology,

University of Califernia, Berkeley, California, USA,

Near Barrow, Alaska, recent peaks in the cycle of the brown lemming
(Lemmus trimucronatus) have occurred in 1953, 1956, and 1960, In this paper
the role of predators in these cycles is compared. A comment on signifia
cance of territoriality is added,

The most important species of lemming predator on the flat grass-sedge
tundra of the Alaskan coastal plain is the pomarine jaeger (Stercorarius
pomarinus), It is an obligate lemming predator when breeding, Nesting
pairs are spaced on all-purpose territories defended through the breeding
season, Other important predators are the snowy owl (Nzctea scandiaca),
also territorial, and the least weasel (Mustela rixosa),

For the 1953 and 1956 peaks, basic facts regarding predators are given
in references cited below, In the 1960 peak, early June densities of lem-
mings were higher than in 1953 or 1956, but the effective initial breeding
density of jaegers was the same as in 1953 and 1956, sbout 18 paizs/sq, mwi,
At this density, breeding success may be mcderate (1953), virtually nil
(1956), or relatively high, as it was in 1960, when 57% of eggs laid pro-
duced fledging young, Here territoriality is food-related even at maximal
densities, Data from non-peak years, at Barrow and other northern Alaskan
localities (Maher, 1960) indicate that territory size varies inversely with
food supply; at maximum breeding density of jaegers, outcome of breeding
still can vary widely, and the territorial system assures effective produc-
tion in at least some years,

In late summer, 1959, high reproductive success of lemmings resulted in
so rapid a build-up of the prey population to the 1960 peak that 1least
weasels never reached the numbers present in 1953 and 1956, In part because
of the same factor, and in part because of the geographic extent of the 1960
high over the arctic Alaskan slope, breeding density of snowy owls near
Barrow was lower than in 1956,

Recent findings reinforce earlier published statements, that "predators
remove prey whose high population in any event cannot survive, Predation
is the chief source of mortality in lemming peaks of the type that occurred
near Barrow in 'S3 and '56," and now, '60, This effect is super imposed on
the basic cycle of interaction between lemming-herbivore and vegetation,
and it is not a major factor in the causal mechanism of the cycle,
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MAMMAL DISTRIBUTION AND IT RELATIONSHIPS TO THE PLANT COVER%

Beatrica Dulic, Zoological Institute of the University, Zagreb,
Yugoslavia,.

Mammals are known to be animals inhabiting various bioto-
pesThe question treated here is whether some species of small
mammals like Insectivores and Rodents, could be regarded as
characteristic for some plant communities and especially for
forest associations, as it is the case with other animals, mo-
stly Invertebrates. From the quantitative and qualitative di-
stribution of Shrews, Mices and Voles investigated in north-
western and southwestern parts of Yugoslavia it becomes evident
that some species occur only in beech and fir woods, while the
others could be found in eak woods too. This particularity is
noticeable in woods, remained in some regions after the gla-
ciation or situated in the most extended limit of the occur-
rence area of some mammals. In the centre of this distribution
area some species are more euryvalent to plant cover differen-
ces than on its limits. From the distribution of forests the
mammal fauna of those regions could be expected.Qualitatively
beech and fir and sometimes spruce woods are richest, but quan-
titatively, small mammals are most abundant in oak woods re~
presented by a few species only; pine woods being extremely
poor on mammel fauna. Biocenological properties of a wood as
a whole, such as its physiographic and ecological characteri-
stics (microclimate, macroclimate, exposition, soil construc-
tion etc.) cannot be neglected when examining the factors to
which the formation of a mammal community is due. Altitude
seems to be less important .
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INTROUCTION OF EXOTIC SPECIES OF MAMMALS, E, Raymond Hall,
Museum of Natural History, The University of Kansas, Lawrence,

Kansas! USA,

From 1927 to 1953 inclusive 117,000 muskrats were introduced
in 500 localities throughout the U,S.S,R.... In many regions the
American raccoon was introduced, as was, in great quantity, the
American mink (Mustela vison),

The fur of the American Mink and the Asian Sable are valuable
because the demand for each exceeds the supply, But if the Mink
thrives in Asia, where it has been introduced, and if the Sable
is introduced into and thrives in America, the supply of each
will exceed the demand., In that case neither the Mink nor the
Sable will have much value and the introductions will have
destroyed the economic values of two natural resources, one on
each continent,

Aside from economic considerations, would it not be well
because of shooting for recreation and sport to introduce the
Prong=horned Antelope (Antilocapra americana) on the steppes of
Astrakhan and to introduce the Saiga Antelope (Saiga tatarica)
on the Great Plains of western Kansas? ,...Many gunners disapprove
because the recreation and rewards are mostly in the travel, in
seeing new country, and in observing new animals in the lands
where the species are native,

Attempts to introduce foreign species usually fail despite
much effort and expense, One tenth of that effort and expense
devoted to improving the habitat for a native species yields
marvelous results,

In the rare instance of a successful introduction of an
economically valuable species the value soon decreases because
supply exceeds demand; worse still, any successful introduction
is achieved at the expense of some native species; furthermore
almost every species that is successfully introduced turns out
after a few years to be a serious pest, and some carry parasites
that adversely affect populations of native species.

Perusal of the Russian literature indicates that much is
being done to conserve (wisely use) game species and to protect
the fauna in the U.S,5,R, Limiting the times of hunting, closing
certain areas to shooting, making scientific studies of habitat
requirements, applying the results of scientific studies in
order to increase populations of native species, and establishing
migratory waterfowl refuges are examples of constructive actions,

Introducing an exotic species is a destructive action
resulting from the ignorance of wellwmeaning persons and
counteracts the constructive actions mentioned above, Introducing
exotic species of vertebrates is unscientific, economically
wasteful, politically shortwsighted, and biologically wrong.
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A THEORY OF SMALL MAMMAL INDEX TRAPPING. Ian Linn, Depariment
of Zoology, The University, Exeter, England.

It is frequently desired in field investigations to assess
the numbers of small mammals. Difficulties in doing so arise
when time and resources are limited, or the work is a small part
of a larger investigation. Under these circumstances a complete
count or census is clearly impracticable. Even a population
estimate based on one or other of the sampling techniques
(partial census, mark-recapture estimate, removal estimate) may
take too long or be otherwise undesirable. The investigator
must therefore rely on obtaining a density index, despite the
drawbacks of an assessment which is only relative, not absolute.

For a density index to be useful, the sample from which it is
derived should be completely representative of the species, sex
and age distribution of the population from which it has been
drawn. Only the ordinary random variations of sampling should
be present. Moreover, the technique used should be both
sensitive and comprehensive — able to detect low population
levels, yet not overloaded by high levels. Finally, the
relationship between population and sample should remain linear
throughout.

These specifications are notoriously difficult to fulfil in
small mammal work, but it is suggested that they are largely met
by the use of a short, dense line of traps left on the ground
for only 24 hours. I set 50 Longworth traps in ten groups of
five, each group within a two-metre diameter circle, groups
apaced at five-metre intervals, Each trap should be camouflaged
with vegetation or painted black (but not both).

It can be shown theoretically that such a line avoids entirely
or limits considerably sample bias due to differential
catchability, differences in activity rhythms, trap shyness, trap
addiction and differences in range size. Disturbance of the
population is minimal. The index will detect very low
population levels, but even at high densities will seldom exceed
35 (704 of traps filled) so that linearity between population and
sample is maintained and indices may be compared by simple
statistical methods.

This method has been used in a number of investigations, under
a wide variety of conditions, with encouraging results,
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PSYCHOPHYSIOLOGICAL RESPONSE TO THE LEVEL OF ENVIRONMENTAL

STIMULATION. Bruce L, Welch, Dept, of Blology, College of
Williem and Mary, Williamsburg, Vixrginia.

Animals respond psychophysiologically in a sensitive
and continuous manner to the level of stimulation which
1s characteristlic of the environment in which they 1ive.
Their physlology and behavior is different, according to
thelr environment.

The response to centrally active sympathomimetic amines,
and the fertlllty of isolated animals, is changed by simple
differences in spatial relations such as size of cage, Un-
familiar physical surroundings, noise, olfactory stimuli,
and the perception of other individuals may elicit marked
physiological changes.,

Avove a minimal density social interaction is the major
factor which determines the level of environmental stimula-
tlon. Changes in population density are paralleled by
changes in reproductive conditions, secretion of adrenal-
cortical steroids, secretion of adrenal medullary hormones,
response to centrally active sympathomimetic amines, and
in the metabolism of certain compounds by the brain.

Because they experience a common level of environmental
stimulation, animals of the same population are physio~
loglcally more alike, in many respecis, than they are like
members of any other population. In groups of men who were
participating in sleep deprivation experiments, the level
of plasma 17-hydroxycorticosteroids of individuals was
characteristic for their group, and distinguished them from
individuals in other groups. As population density increases,
the number of possible combinations of inter-personal inter-
actlons increases, and the probability that populations of
a glven slze willl be physiologically alike become less.

For instance, in populations of laboratory mice, the ratio
of the variance between populations to the variance within
populations (as regards adrenal welght) increased from O.61
for paired mice to 3.31 for groups of 32 mice in one series
of populations, from 1.16 for paired mice to 4.09 for groups
of 32 in another series, and from 0.01 for paired mice to
3.13 for mice in groups of 8 in a third series.

4 population has a physiological identity, which is
implicitly related to the level of stimulation characteristic
of 1ts environment.
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VARIABILITY IN THE TREMATODE, ORIENTOCREADIUM BATRACHOIDES
TUBANGUI, 1931 ['TREMATODA: ALLOCREADIIDAE_?. Mary
Beverley-Burton, Dept. of Zoology, University of the West

Indies, Kingston, Jamaics.

Considerable synonymy within the genus Orientocreadium
Tubangui,1931 was recently proposed by the author
(Beverley-Burton,1962), as a result of the comparison of the
salient morphological features; measurements of body, oral
and ventral suckers, and egg size; positions and extent of
uterus, gonads, vitellaria etc., of a number of worms from
several different hosts and localities in Southern
Rhodesia.

The present demonstration shows the morphological
variation encountered in this species when worms from the
same and different hosts are compared. The results of a
detailed statistical analysis of the variatigns observed
confirm the author's opinion that O.batrachoides Tubangui ,
1931 is a much more variable form than has hitherto been
recognised, and strongly supports the proposed synonymy.

Histograms are shown of the distibution of the
morphometric characters in the material available.

Ref: Beverley-Burton, M. 1962. Proc. Helm. Soc. Wash.,
29 (2), 103-115,



274

RESPONSE OF TRIBOLIUM CONFUSUM TO RADIATIONS AND OTHER STRESSES.
H, S. Ducoff and Gayle C. Bosma, Department of Physiology and
Biophysics, University of Illinois, Urbana, Illinois, U.S.A.

A number of workers have examined the acute lethal responses
of X-irradiated Tribolium adults; the midlethal dose (MLD) range
is 6 - 12 kiloroentgens (kr). Our laboratory's investigatioms
reveal a MLD for larvae of 2.5 = 5 kr; X-irradiation of larvae
leads to two other effects, a delay in pupation and, when very
late larval stages are irradiated, morphological abnormalities in
the resulting adults. First day pupae are about as sensitive as
larvae, but by the third day, pupae are as resigtant as adults.
Eggs are more sensitive than larvae, and the sensitivity of the
egg is an inverse function of its age: 2 kr causes 100% lethality
in eggs less than 24 hours old. In addition, sublethal irradia-
tion of eggs markedly inhibits the subsequent rate of growth and
development.

X-ray effects on eggs and on pupae are mimicked by ultraviolet
radiation; larvae, however, appear less sensitive than adults to
the stress of high oxygen pressure.

The demonstration will include the dose-response curves of the
various stages of the life cycle, examples of the induced develop-
mental abnormalities, and a simple apparatus for exposure to high
oxygen pressure.
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MECHANISMS OF ANOXIC RESISTANCE OF THE NEWBORN
MAMMAL. Laurence R. Fitzgerald, Department of Anatomy,
University of Tennessee Medical Units, Memphis 3, Tennessee.

Data will be presented indicating the variation of resistance
to anoxia in various newborn mammals. Various mechanisms
have been proposed to explain this resistance, including:
low cerebral metabolic rate, large size of the liver and high
glycogen content, synthesis of fatty acids, fetal hemoglobin,
anaerobic glycolysis, ability to reduce oxygen demand in
response to oxygen lack and lower sensitivity of some sensitive
"key" organ in the newborn. These suggestions will be
critically examined in the light of effects of various factors on
anoxic resistance.

It does not seem necessary to postulate special metabolic
pathways in the newborn since the ability to remain viable in
the presence of a markedly reduced oxygen supply is a general
characteristic of living tissue. The inability of the adult
mammal to survive these conditions is the biologically unique
condition. The existence and identification of a particularly
sensitive "key" organ is questionable, although cardiac damage
from products of anaerobic glycolysis may play a major role in
anoxic death.
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CONTRIBUTION A LLA PHYSIOLOGIE DU POISSON DIPNEUS-
TE PROTOPTERUS, R. GODET, Faculté des Sciences, Univer-
sité de Dakar (Sénégal).

Une étude des protoptéeres de la presqu'fle du Cap Vert
(Sénégal) nous a montré l'existence de races physiologiques
en relation avec leurs aptitudes a la vie en cocon. Une race
vivant dans les dépressions de terrain se desséchant pendant
un temps court ( 1 & 3 mois), possdde une activité thyroidienne
intense et des réserves lipidiques relativement réduites
( race S. ) . Ceci par rapport & une autre race, fréquentant les
dépressions se desséchant pendant un temps long (3 2 6 mois),
possédant une activité thyroidienne faible et d'importantes

réserves lipidiques (race Th.).

La race (Th.) peut &tre maintenue 3 ans en cocon expéri-
mental au laboratoire, et une substance dénommée par nous
L o« a été extraite de sa queue. Elle possede des propriétés
hypothermisantes chez le Rat, catatoniques et tranquilisantes
chez le Singe sans modification appréciable du tracé électrique
(E.E.G.).

L'E. E.G. sur le poisson au niveau du mésencéphale et du
toit palléal présente des modifications au moment de la vie en
cocon par rapport au stade aquatique.

Une étude de la région hypothalamo-hypophysaire a été faite
sous diverses conditions. Nous avons mis en évidence des an-
tagonismes dans cette région grice & l'isolement de certaines
portions par l'introduction de lames de polyéthyléne. Il semble
bien que l'hypophyse de nature pharyngienne inhibe la pars
intermedia et que tout ce qui réalise une déplétion de la pars
antérior ( directement, ou indirectement au niveau des neuro-
sécrétions) libere la pars intermedia. Celle-ci provoque alors
la mélano-expansion et participe au métabolisme.

Au niveau du sang les méthodes d'électrophorése et d'im-
muno-électrophorése montrent la présence de gamma globu-
lines et l'absence quasi totale de frajctions rapides du type
albumine. En cocon les lipoprotéines changent de mobilité. Un
essai sur la signification de ces faits a été tenté.

Les différences raciales et celles qui résultent de 1'état
aquatique ou sec ont été étudiées a l'aide de 131 1, d'impor-
tants changements sur la fixation et sur les synthéses thyrof-
diennes ont été observés.



277

A BRIEF DESCRIPTION ON MILLUSTRATED ENCYCLOPEDIA OF THE FAUNA OF
KOUREAW,  YUNG SUN KANG, DEPARTMENT OF ZOOLOGY, SEOUL NATIONAL

UNIVERSITY, OEOUL, KOREA

With the view to encourage biological studies in Korea, the
Ministry of Education, Republic of Korea, has published three
volumes of "I1lustrated Encyclopedia of the Fauna of Korea®™ as a
part of the series the Ministry is planning to publish with the
cooperation of Korean biologists. Practically no similar book has
yet appeared in Korea though there are some which cover only a
certain particular field.

The volumes consist of butterflies, fishes, and birds of Korea.
Each volume describes classification, geographical distribution,
and utility of the animals in Korea in common. All volumes are
10,7 x 7.5 inch size, cloth-bound.

The following is very brief descriptions of each volume of the
series,

1. 1Insecta Rhopalocera: edited by Pok Sung Cho, professor of
Korea University, L3 colored plates, 197 page descriptions. It
contains 251 species of butterflies known to exist in Korea. The
contents are: Plates, Description, List, Diagram of geographical
distribution, Bibliography, Systematic index, Alphabetical index,
and Index of Korean names. Published in 1959.

2. Fishes: edited by Moon Ki Chung, professor of Dong-Kook
University, 72 pages of colored plates, 239 pages of pictures,
690 pages of description, 166 pages of appendix and index, com-
prising of a total of 1500 pages. It contains 854 species of
fishes identified in Korea and embodies classification, morpho-
logy, habitation, distribution, and dialects of each species in a
clear and concise form, followed by references. Published in
1961.

3. Aves: edited by Yung Sun Kang, professor of Seoul Univer-
sity, 186 pages of color plates, 637 pictures in 198 pages, 532
figures, 647 pages of description. The book contains all L3
kinds of birds known to exist in Korea. The descriptions on each
species contain species name, English name, Japanese name, Korean
name, morphology, life history, habitation, distribution, and re-
ferences, followed by illustrations. Breeding methods for 25
kinds of wild birds are also contained in the annex. Separate
descriptions on 67 domestic birds are contained in 36 pages.
Finally, taxonomical keys for L3l species and pictures of some
eggs and youngs are seen. Published in 1963.
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DEMONSTRATION OF LIVING BIVALVED GASTROPODS. Siro Kawaguti,
Dept. of Biology, Okayama University, Okayama, Japan.

In 1959 a bivalved gastropod, Tamanovalva limax, was found in
the Seto Inland Sea near the Tamano Marine Laboratory of Okayama
University. It was described immediately (1) and has aroused
deep Interest in many scholars (2, 3). Since that time, related
animals have been reported from various parts of the Pacific and
Atlantic Oceans, such as South Australia (4, 5), Hawaii (6), Baja
California (7), and Jamaica (8).

It has a green bivalved shell of 8 mm in maximum length. But,
it 1s a sacchoglossan gastropod and has an embryonic helical
shell at the top of the left valve. It lives on a green alga,
Caulerpas okamurai, throughout its whole life and has no free 1liv-
ing state. Thus it has been possible to culture it successfully
in the laboratory in a small bottle for more than ten generations.
The whole 1ife cycle of the animal, 1including embryonic develop-
ment, process of metamorphosis (9, 10}, and spawning (11), has
become clear.

Living specimens at various stages of development, from egg to
adult, will be demonstrated at the meeting.

A second bivalved gastropod, Julia, has been found alive 1in
1962, by Dr. A. Kay in Hawaii(6) and at Mishima, Yamaguchi Pref.,
Japan, by my colleague and myself(12). Julla japonica has a free
living stage in 1ts development and has not yet successfully been
raised in the laboratory. If possible, however, a living adult
Julia will appear with Tamanovalva in the exhibition.

1. Kawaguti, 8. and K. Baba, 1959, Biol., Jour. Okayama Univ., 5,
177-184.

2. Cox, L.R. and W.J. Rees, 1960, Nature, 185, 749-751.

3. Keen, AM., 1960, Veliger, 3, 28-30.

4. Burn, R., 1960, Nature, 187, 44-46.

6, ~-womma- , 1960, ibid., 188, 680-681.

6. Kay, A., 1962, Personal communication.

7. Keen, AM. and A.G. Smith, 1961, Proc. California Acad. Sci.,
Fourth Series, 30, 47-66.

8. Edmunds, M., 1962, Nature, 195, 402.

9. Kawagutl, 8., 1959, Proc. Japan Academy, 35, 607-611,

10. Kawagutl, 3. and T. Yamasu, 1960, Biol. Jour. Okayeama Univ.,
6, 150-159.

11, =~-cnoca- , 1860, 1bid., 6, 133-149.

12, cccccaa- , 1962, Proc. Japan Academy, 38, 284-287.
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HUMIDITY RESPONSES AND THE SURVIVAL OF AQUATIC ISOPODS AND
AMPHIPODS IN THE AIR. Kari Lagerspetz, Dept. of Zoology,
University of Turku, Turku, Finland,

The behavioural reactions of the aquatic isopod Asellus
aquaticus, and of the aquatic amphipods Gammarus duebeni and
G. oceanicus to differences in the relative humidity of the
air have been studied using an alternative chamber apparatus.
The positive results obtained with these species are
demonstrated by diagrams and track recordings. These three
species live either in shallow, often temporary pools
(Asellus, G. duebeni) or in the intertidal zone (G. oceanicus).
The isopod Idotea baltica, typical fer the tideless Baltic,
and the amphipod Pontoporeia affinis, which lives below the
tide~marks, do not react to differenees: in the humidity of
the air. Data concerning the speed of movement on land and on
the survival time in air are presented.
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USE OF GROWTH RATE OF REEF CORALS TO STUDY PAST CLIMATE AND
FOLLOW OUT THE COURSE OF POLAR WANDERING WITH ACCQMPANYING DRIFT
OF CONTINENTS. Ting-Ying H. Ma, Dept. of Geology, National Taiwan

University, Taipei, Taiwan, China.

Features of seasonal growth of fossil reef corals of the
geologic periods from the Ordovician to the Upper Pleistocene are
no diffemrent from those of living forms. The hinderance of
growth by seasonal turbidity sediments, as has been experimental-
1y proved for living forms, is also found in the fossil forms.

The grwoth-temperature graphs for living forms show that the
annual growth values of reef corals are directly proportional to
the mean temperature of sea water of the coldest month where it
is below 25°C, The 25°C isothermals of February for the Northern
Hemisphere and of August for the Southern are therefore taken as
the boundaries to separate the coralline seas into an inner and
two outer belts. Where the mean temperature of the coldest month
is above 25°C the growth values are maximum and temperature is no
more a controlling factor, but turbidity becomes more influential
to mark out seasonal growth.

The growth-latitude graphs show that the growth values are
roughly inversely proportional to latitude. For the outer belts
the irregularities in the latitudinal distribution of the values
agree with the non-parallelism of the isothermals of the coldest
month to latitude, but for the same longitude the values are
roughly inversely proportional to latitude due to being directly
proportional to temperature and intensity of light. For the
immer belt where temperature has no control the values are also
roughly inversely proportional to latitude but the increase per
degree of decrease in latitude is much smaller and may be attri-
buted only to increase in light intensity.

The central line of the inner belt of the living coralline
seas generally coincides with the equator so that for fossil
coralline seas it may be taken as the equator. With Eurasias
fixed in its present mesh of longitudes and latitudes, adjusting
the central lines of the displaced and fragmented coralline seas
of each period into a great circle brings out the relative
positions of continents and the pole positions of that period as
in Maps A. Rotating Maps A so that the two pole positions occupy
98° latitude puts the continents at their true latitudinal
positions for each period as in Maps B, which together give tha
course of the sudden total displacememts of the solid earth shell
and the accompanying drift of continents. The similarity between
fossil and living reef corals in latitudinal distribution of
annual growth values proves the permanency climate throughout
the geologic ages.
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PROTECTIVE VARTATION ILLUSTRATED IN THE CLAM Donax variabilis Say AND THE
BRITTLESTAR Ophiopholis aculeata (L.). Gairdner B. Moment
Department of Biological Sciences, Goucher College, Baltimore, Md.U.S.A.

Two of the most beautiful cases of massive polymorphism in color and
pattern occur in the little coquina or "butterfly" clam Donax variabilis
Say and in the inshore brittlestar Ophiopholis aculeata (L.). In both
species variation is so great that almost no two individuals look alike.
It is quite impossible to designate any particular condition as wild-type
and all others as mutants.

In D. varisbilis the shells range from pure white to yellow, orange,
green, pale blue, lavender, deep purple, red, pink, and brown. These
colors may be uniform over the entire shell or may follow the lines of
growth maeking concentric bands. In many cases brown streaks radiate from
the umbo. When combined with the concentric bands a plaid results. This
specles occurs, often in great abundance, on the almost continuous sandy
beach from southern Maryland to Florida and around to Texas. The clams
migrate daily up and down the beach with the surf and are preyed upon by
birds.

In Q. aculeata variation is as great or greater and involves both disc
and arms. Colors vary from red and purples to browns, near blacks, light
yellows, deep yellows, oranges, and pinks. The disc may be uniform in
color with or without a continoous or discontinuous border of a different
color, or the disc may be covered with a wide diversity of markings.
Similar variation 1s seen on the arms. These North Atlantic brittlestars
are eaten by fish and possibly by birds.

It has been suggested by Cain and Sheppard (1954, Genetics 39: 89-116)
and Haldane (1955, Proc. Roy. Soc. B, 1hl: 217-220) in connection with the
much studied land snail Cepaes nemoralis that polymorphism might confer
protection against visual predators by forcing them to learn the edibility
of each type separately. Sheppard (1958, Natural Selection and Heredity)
while presenting evidence that this is not the case in C. nemoralis, argues
that variebility in color and pattern would generally be favored by
selection in species subject to visual predation such as crypticaelly
colored moths. Our own observations indicate that protective variation is
about as common as mimicry and is found in certain actiniaria, Cerianthus
americanus; polycheetes, Hydroides and Sabella; gastropods, Neritina
and others; several genera of chitons (kindness of S,S.Berrys ; grasshoppers
(locusts); and probably the tropical Chlorophoneus shrikes (kindness of
D.F. Owen); as well as in the two species described above. The phenomenon
appears to be due to a special case of balanced selection which may be
appropriately termed reflexive selection (Moment, 1962, Science, 136:
262-263) because it is the variation per se which is adaptive, rather than
some special fitness of the heterozygote as in sickle cell anemia, and the
frequency of any one type is determined by a feedback relationship with
many other types.
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APPLICATION D'UNE METHODE DE PERFUSION PHYSIOLOGIQUE A L'ETUDE
ANATOMIQUE D% LA VASCULARISATION PLACEN?AIRE CBEZ LES RONGEURS ET
LES BOVIDES (Démonstration Scientifique). Maurice Panigel, Unité de
Physiologie placentaire (I.N.H.) et Laboratoire d'Evolution (Biolo-
gie Générale), Faculté des Sciences, Paris, France.

Les anatomistes savent depuis tres longtemps quelle est 1'impor-
tance du lavage préalable des vaisseaux sanguins, qui permet la pé-
nétration de masses classiques d'injection dans les fines ramifica-
tions vasculaires. L'expulsion des cellules sanguines de la lumidre
des artérioles, veinules et capillaires ne peut s'effectuer sans
dommage que si ce lavage est effectué & l'aide de liquides adéquats,
dans des conditions physiologiques satisfaisantes. La déformation
du trajet des vaisseaux, la déchirure de leurs tuniques, un simple
oedéme se produisant au niveau des réseaux capillaires suffisent &
donner une image erronée de la forme et de la répartition des vais-
seaux sanguins & 1l'intérieur d'un organe.

La vascularisation du placenta des Mammiféres, organe ou la cir-
culation sanguine est particulitrement intense et ol les rapports
anatomiques entre les vaisseaux maternels et foetaux sont diffici-
les & interpréter, ne fait pas exception & cette régle. D'ou, l'in-
dispensable précaution de soumettre les placentas & une perfusion
lavage préalable & une température de 37°C & 1l'aide d'une pompe &
perfusion pulsatile (type Lillehei par exemple), en surveillant
par un enregistrement continu la pression et le débit dans le cir-
cuit de perfusion et en les maintenant dans les limites physiolo-
giques,

Le choix du liquide permettant le lavage vasculaire présente
une importance primordiale. A défaut de plasma hépariné apparte~
nant & 1l'espéce animale étudiée, seules les solutions salines équi-
librées et tamponnées, renfermant de grosses molécules (dextran, po-
lyvinyl pyrrolidone) peuvent, en évitant 1toedime et en permettant
la survie prolongée des vaisseaux, donner des résultats compléte-
nent satisfaisants, Le maintien de 1l'équilibre des gaz respiratoi-
ress 02 et COp dissous dans le liquide circulant, l'utilisation de
substances vaso-dilatatrices permettent aussi d'éviter ou de rédui-
re les spasmes vasculaires qui s'opposent souvent & 1l'établissement
d'un circuit artificiel de perfusion.

Nous démontrerons ici l'efficacité de cette technique, en pré-
sentant un certain nombre de préparations anatomiques, injections
a 1'encre de Chine et moulages au Rhodopas (anatomie par corrosion)
de la vascularisation maternelle et foetale dans des placentas de
Rat, de Cobaye et de Vache.
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RECHERCHES SUR LE SYSTEME NERVEUX DES
INSECTES - G. Richard, Faculté des Sciences, Rennes
France.

On présente des photographies et des modeles
de reconstruction concernant : d'une part, le systéme nerveux
périphérique, d'autre part le systéme nerveux central des
Insectes. Les colorations de systéme nerveux périphérique
sont lobtenues au moyen de la méthode au bleu de méthyléne.
Les reconstructions de systéme nerveux central sont obtenues
3 partir de coupes sériées dessinées et assemblées suivant
une méthode personnelle permettant éventuellement des prises
de moulages. Les Insectes ayant servi & ces travaux appar-
tiennent & divers ordres.



284

TRANSFER TO DESCENDENCY OF ALTERATIONS INDUCED IN THE
WHITE LEGHORN BY REPEATED INJECTIONS OF HETEROLOGOUS BLOOD

Jo Stroun, L, Stroun-Guttidres, J. Rossi and M.Stroun,
University clinic of internal medicine, Geneva, Switzerland.

The authors have repeatedly injected blood from the grey guinea fowl to
successive generations of cocks and hens descending from a white Leghorn strain
with stable characteristics. Concurrently with this test Leghorn group, they
raised a check Leghorn group treated under identical conditions with blood
from white Leghorn, and also a control Leghorn group left untreated. The blood
taken from male and female birds is injected by the intra-peritoneal route
every 3 to 5 days as soon as the subjects are 10 to 30 days old and for a
period of 6 to 7 months, In each new generation obtained through artificial
insemination, fowls remaining up to the standards of the white Leghorn are
selected from both treated groups and submitted to the blood injections. More-
over, from among the F, birds in the control group, the authors set up three
new Leghorn groups treated under identical conditions with blood from Austhra-
lorp, Rhode Island Red and white Leghorn respectively.

Results from FO to F_ (February 1963) : No alterations are noticed in either
check or control Leghorn groups, In the test group, however, which was sub-
mitted to injections of blood from grey guinea fowl, there are in each gene-
ration from F, onward a few animals with alterations in the colour and quality
of their featﬁers and in the pigmentation of their feet., Such alterations do
not appear in the blood treated Leghorn fowls, but in birds of the following
generation, independently of any injection whatsoever. They are maintained in
the descendency which is no longer treated and are transmitted both by the
mother and the father birds, In the groups treated with blood from Austhralorp
and Rhode Island Red, alterations begin to appear as from F,. The demonstration
shows diagrams, pictures and preserved specimens of altered”and normal birds,
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THE MILLIPEDES AND CENTIPEDES OF TAIWAN, CHINA. Yu-hsi Moltze

Wang, Dep't of Zoology, National Téiwan University, Taipei,
Taiwan, China.

The millipedes and the centipedes of Taiwan islands are
formed mainly by the oriental element as well as a very few
holarctic element and australian element.

Of 51 species of the diplopods representing 24 genera, 10
families and 5 orders were found.

0f 62 forms of the chilopods were distributed in 21 genera,
12 families and 4 orders.
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HIGH SCHOOL CURRICULUM MATERIALS PRODUCED BY THE BIOLOGICAL
SCIENCES CURRICULUM STUDY, ESTABLISHED BY THE AMERICAN INSTITUTE
OF BIOLOGICAL SCIENCES AND FINANCED PRIMARILY BY THE NATIONAL
SCIENCE FOUNDATION, Arnold B. Grobman, Director, University of
Colorado, Boulder, Colo., USA and Bentley Glass, Chairman, Johns
Hopkins University, Baltimore, Md., USA

Since 1959, under BSCS auspices, teams of outstanding high
school biology teachers and research biologists have prepared
curricular materials for use in high school biology courses,
including: thrxee parallel courses or versions for a first high
school biology course (with laboratory manuals, texts and tests),
a second high school biology course, materials for teachers, film
for teachers, films for classroom use, materials for gifted
students, materials for slow students, and special supplementary
laboratory resource materials. Experimental editions of the
materials for the first course in biology, BSCS HIGH SCHOOL
BIOLOGY, Blue, Green and Yellow Versions, have already been used
by over 1000 teachers with 165,000 students. All materials are
revised after careful testing in classrooms and review by .biol-
ogists and educators. Most of these BSCS HIGH SCHOOL BIOLOGY
materials will be issued for general release in September 1963
in commercial editions.

At the request of a number of overseas countries, cooperative
arrangements have been developed with such countries interested
in adapting BSCS materials for their own use. Adaptation teams
are currently active in Colombia, Brazil, Argentina, Thailand
and the Republic of the Philippines.
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289

SYNAPSES-EXAMINATIONS ON THE HEART OF VAGCTOMISED EURCPEAN
POND TORTOISES. Ambrus Abrahdm, Inst, of Zcology and Biology,
University, Szeged, Hungary.

Examinations on the heart of vagotomised European Pond tor-

toises concerning synapses resulted: the nerve cells in the
cardiac wall are of two types. The nerve cells in the sinus

wenosus and in the atrial wall are parasympathetic, The
ierve cells in the atrial epicardium and in the atrial and
ventricular myocardium are sympathetic,

Around the parasympathetic cells there are pericellular
plexuses of the most variable texture, whose end fibres are
terminated on the cell surface, The pericellular plexuses
may be considered to be synapses of large transmitting field,

No pericellular plexus is around the nerve cells of sym-
pathetic type. These are characterised by the synapses of
small transmitting field. They are generally small rings
that are sometimes arranged in considerable numbers in a
semispherical cavity, other times populate a part of the
cell surface,

The synapses cf the muscle fibres are smaller and larger
rings seen everywhere in the cardiac wall, however, appe-
aring in & incredible mass on the ventricular- atrial line,
As the end rings are found in large number in every part
of the myocardium and there 1is no either efferent end
formation, we may state: The efferent fibres of the
heart of the tcrtoise end freely and adjoin the muscle

fibres with ring-like formation,
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L'INFLUENCE DE LA TEMPERATURE SUR L'EXISTENCE ET LA DISPERSION DE
BOMBINA VARIEGAT (L.). L. Berner, 59, rue de la REpublique, Mar-
seilles 2° France.

Quelque peu 1rregu11erement repandue dans le centre de la France
cette espece manque en Provence. Les indications de J. M. F. Reguls
(1882) - reprises par L, Ph. Knoepfer (196l) - sont certainement
dues i une confusion avec Bufo bufo (L.) dont les Jeunes aprss la
métamorphose ressemblent aux Bombina du méme age qui ménent d'abord
une vie terrestre. ‘Les derniers se distinguent des premiers unique-
ment par une petite tache jaune sur la paume des pattes.

Malgré toutes nos recherches de plusieurs lustres, nous n'en
avons jamais rencontrés aux "Gours d'Allauch" (environs de Mar-
seille) selon la mention de Réguis. D'accord avec dtautres auteurs,
notamment Dr. J. V. Bedriaga (1389), G. A. Boulenger (1910),
cette espece n'est pas 51gnalee pour la Provence selon Dr. R.
Mertens (1928).,

Etant donné que ce Bombina vit en Italie du Nord, mais manque
sur la Péninsule ibérique (Dr. E. Schreiber - 1912), nous avons pu
constater qu'en réalité c'est le régime thermique qui délimite sa
répartition.

Stitbing donne comme temperature preferentlelle moyenne 21, 2°C
pour Bamhina qn'l enppfnd‘a iei en nnn+1v1+a > 1'a+at adulte 96_28
mais cesse de s alimenter a partir de 30°C.

Cependant ses tétards ne vivent bien qu aus dessous de 18°C,
cessent de s'alimenter entre 21-23°C et s'immobilisent a 26°C. Ils
meurent ensuite. Déji une température maintenue i 23°C leur de-
vient mortelle,

Du reste, Heron-Roxer (1887) a constaté - en voulant accélérer
le developpement des embryd§ de Bombina - en les exposent en lum-
iere prolongee et a une temperature elevee, qu'ils dégénsrent.

Nous avons aussi observe que les femelles ne pondent plus dans
une eau dépassant 18-20°C, alors que le mile s accouple encore 2
219C. Normalement la ponte a lieu ici d'avril au debut d'aolt si
l'eau ne dépasse pas 18°C, généralement la nuit.

Enfin, Bombina demeure stérile sans un repos hivernal de 2 a 4
mois sous une température au-dessous de 8°c.

CONCLUSION:

Les adultes supportent bien des temperatures plus elevées que
leurs t&tards, mais ne laissent pas de progeniture sans profond
repos hivernal. En Provence les e01051ons en avril et au debut
‘de mail peuvent encore parvenlr 2 la métamorphose et les Jeunes
4 se developper de fagon & devenir adulte en 2 ou 3 ans, mais ils
ne peuvent faire souche dans le pays - en liberté - parce que les
adultes deviennent stériles faute d'un abaissement thermique hiver-
nal assez prolongé. De toute maniére, ils ne peuvent subsister
en Provence dans les flaques d'eau permanentes qui s 'échauffent
trop facilement.

La répartition géographique de Bombina variegata depend donc
des températures maxima moyenne hivernales d'une part, et de celles
des eaux d'autre part.
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REMARQUES SUR LES NEMATODES PARASITES DE VERTEBRES MALGACHES
Alain G. Chabaud, Lab. Zool. Vers, Museum nat.Hist.Nat.Paris

L'étude des Nématodes parasites de Vertébrds malgaches a été
entreprise avec la collaboration de différents auteurs, et en par-
ticulier E.R. BRYGOO, A.J. PETTER et R.C. ANDERSON. Les résultats
acquis restent trés partiels, mais il semble possible de présenter
quelques conclusions concernant les groupes les plus étudiés,

1 - Nématodes de Caméléons (20 espices étudides): La composi-
tion générique est comparable ¥ celle des Caméléons d'autres ré-

DY

gions mondiales. L'endémisme se manifeste & 1'échelle spécifique.

2 - Spirurides et Filaires d'Oiseaux endémiques (23 espices
étudides): L'endémisme reste marqué pour les Spirurides, mais de-—
vient relativement faible pour les Filaires qui offrent souvent
des exemples de vicariance.

3 - Nématodes d'Insectivores (5 espdces étudides): La composie
tion de la faune nématologique est compldtement différente de cel-
le des Insectivores des autres régions. Les groupes habituellement
dominants sont apparemment absents et sont remplacés par des re-

ISR - SR X I D R Iimi+d
presentants de familles beauccup plus primitives,

4 - Nématodes de Lémuriens (13 espices étudides): L'endémisme
est également trds marqué puisque, pour 13 espéces, il y a 10 gen-
res nouveaux. L'équilibre général de la Faune reste cependant as-

.

sez comparable a celui des Simiens.

Donc, suivant ces données préliminaires, l'originalité de la
parasitofaune, suivant 1'h8te, croft dans l'ordre: Oiseaux~Camé-
léons-Lémuriens-Insectivores. Suivant les parasites, l'originalité
semble plus marquée dans les groupes archaIques (Oxyures, certains
Strongles et Spirurides) que dans les groupes évolués (certains
Ascarides, Filaires).

Les caractéristiques classiques des faunes insulaires se mani-
festent avec autant de netteté chez les Nématodes parasites que
chez les animaux libres, mais nous y trouvons surtout deux centres
d'intérét:

a) Les caractéres adaptatifs sont trés souvent hyperévolués,
alors que les caractéres phylétiques restent primitifs. Il est
possible ainsi de séparer les uns des autres et de retrouver indi-
rectement les conclusions des auteurs modernes sur la valeur rela-
tive des différents caractéres.

b) Des groupes entiers (Aphasmidiens, Heligmosomatides, Asca—
rides d'Oiseaux et de Mammifdres) semblent rares ou absents. Il
sera peut-8tre possikle de déduire de ce fait quelques conclusions
concernant les époques auxquelles les grands phylums de Nématodes
parasites se sont adaptés 3 leurs h8tes.
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ENDOPARASITISM IN MALAYAN FOREST MAMMALS, Frederick L, Dunn,
Institute for Medical Research (Universii_:x of California ICMRT
Project), Kuala Lumpur, Federation of Malaya,

Parasites may serve as 'ecological labels' when habitate
specificity is high and host-specificity is » and as ‘phylo=
genetic labels' when hostwspecificity is high, Audy (1960) has
demonstrated the value of certain ectoparasites (e,g, trombiculid
mites) as ecological labels in vertebrate ecology, Vertebrate
taxonomists have used highly hostespecific parasites as alds in
interpreting phylogenetic relationships,

An attempt is made in this paper to assess the extent to which
endoparasites may be useful as labels in studies of certain Mal.
ayan forest mammsls, The study was undertaken because of interest
in the parasites of tree shrews (Tupaiidae), These animals have
long been classified as insectivores, but in recent years many
zoologists have come to regard them as primitive primates,

The object of this study was twomfold: 1) to determine whether
or not the endoparasites of tupaiids shed any light on host phyla
ogeny or ecology, and 2) to gain insight into the utility of
endoparasites as labels in studies of other tropical forest anime
als, It was obviously necessary to analyze concurrently the Para.
site patterns of other marmals: those that share identical habi.
tats with tree shrews and those that do not; those that are
apparent relatives of tupaiids and those that are not,

This study is based in part on helminth records from more than
5,200 mammals of 45 specles dissected at this Institute between
1950-1962, and on parasites detected in blood films from more
than 4,400 animals of the same specles, First, prevalence rates
were determined for parasites (using only higher taxonomic cate
egories) for each of &4 basic habitategroups: forest mammals of
the canopy, under-canopy, and ground, and cormensal mammals (see
Harrison,1961), The study was then extended to sub=groups of each
habitategroup, based on day-night activity and diet. These broad
hostwparasite analyses reveal certain clear-cut patterns of Para-
sitism, For example, under=canopy mammals (including tupaiids)
have the highest prevalence rates of all groups under investige
ation for nematodes, trematodes, and parasites of erythrocytes,
The cestode rate is, however, lowest in this group, microfilarial
infections are far less Prevalent than in other forest mamnals,
and trypanosome and acanthocephalan rates are very low, in conm
trast to the rather high rates of all these in commensals, With
background information of this type the basic endoparasite patte
ern that one might expect to find in tree shrews (as diurnal,
under-canopy, mixed=diet marmals) can be generalized, compared
with actual findings, and related to findings in mammals of other
genera and higher categories belonging to the same or different
ecologic sub-groups, This provides a starting point for closer
inspection (at genus and species level) of the parasites of tree
shrews and certain other mammals, The paper concludes with some
speculations and comclusions about tree shrew phylogeny and ecole
ogy, and the value of mammalian endoparasites as 'labelst,
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HERKUNFT UND ENTWICKLUNG DES FAUNISTISCHEN STEPPENKOMPLEXES
DER TERRESTRISCHEN WIRBELTIERE IN DER RUMANISCHEN VOLKSREPU-
BLIK. Martin Hamar,Abt.Pflanzenschutz,Zentralinstitut ftr
Landwirtschaftliche Forschungen,Bukarest,Rumdnische Volksre-

publik.

Die Steppengebiete nehmen einen wesentlichen Teil des

Landes einjsie erstrecken sich vom Nord-Ustlichen Teil der
Moldau zum SHiden,Uber die Birlader Hochebene,den gr¥ssten Teil
von Dobrudscha und die Donauer Tiefebene,die westlichen Zonem
Transylvaniens und teilwéise den Transylvanischen Talkessel.
Die rumdnische terrestrische Steppenwirbeltiere-Fauna besteht
aus folgenden Elementen: a) autohtonische Arten; b) Artgruppen
europfisch-sibirischer Harkunftj c¢) Arten dstlicher (asiati-
scher) Steppen und Wisten; 4) mittelmeerische (Klein Asien~
afrikanische) Artgruppen.

Das Schicksal dieser Gruppen in der Nachzeit ist ver-
schieden.Die autohtonen Arten bewahren meistens ihr Areal,aber
ihre Anzahl kann sich vermehren oder vermindern.,Die Gruppe
europdisch-sibirischer Herkunft ist gering; diese Arten drine
gen in die Steppenzone durch Flusstale,Wdlder und Waldinsel
ein.In der Nacheisperiode,im Zusammenhang mit der Abnahme der
Waldgebiete und der Verbreitung der Agrobiocenosen,verringert
sich die Bedeutung dieser Gruppe. Die Artgruppe Bstlicher Her-
kunft,welche in der Nacheisperiode eine starke Verbreitung er-
wies zieht im weiteren nach Osten zurfick,die Anzahl von Arten
vermindert sich,der Charakter des Areals wird relikt.Die mit-
telmeerischen (kleinasiatischen) Arten erhalten sich teilweiss

als Tertifirrelikte;ein anderer Teil dringt in der Nacheispe-
riode zum Norden ein,durch Dobrudscha bis zu den felsigen Aus-
1l%ufern der sidlichen Karpathen,wobel sie die sdliche Moldau,
die sUdliche Ukraine,die Krim,die Panonische Tiefebene und
den Transylvanischen Talkessel erreichen,

Auf diese Art bezeichnet sich auf der Grenze grosser
faunistischer Einheiten,in diesem Fall auf der Scheide der
europHisch-sibirischen und der mittelmeerischen Untergebiete,
ein dynamischeg Wechseleindringen verschiedener faunistischen
Gruppen,vas zu einer allm#hlighen Abweichung,in dem oder je-
nem S$inn,der haupts¥chlichen Zusammensetzung der Fauna fithren
kann, je nach dem Ver¥nderungscharakter der lLandschaftsbedin-
gungen,d.h.im gegebenen Fall zu der Gel#ndegestaltung des
deutlich abgesonderten faunistischen Steppenkomplexes,dessen
Grundkern dus der altertimlichen Fauna Zentralasiatischer und
Kleinasiatischer Herkunft besteht,
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ON THE DYNAMICS OF ZOOCOENOSES OF RIVER VALLEYS.
Ladislaus Havranek,Inst.for Syst. Zool. of the University,
Szeged, Hungary.

The little-mammal fauna of river valleys is dynamic in an
interesting way.The animals are vertically and horizontally
distributed.
1.Vertical distribution
A.Terricoles /e.g.Talpa/ in the soil or on its surface
B.Planticoles /e.g.Micromys/ on plants
C.Arbicoles /e.g.Myotis/ in hollows and on trees

2.Horizontal distribution
a.Hydrobionts /e.g.Neomys/ in the water, on water-plants
b.Hydrophile /e-g-Micromys/ on the riverside
c.Hydrograds /e.g.Apodemus/ in humid forests
d.Xerophils /e.g.Citellus/ on arid, highly insolated
places.

The groups of the horizontal distribution have a zonal ar-
rangement. Next to the water occur the hydrobionts while
the most remote the xerophils. The complete zonation deve-
lops only on larger inundation areas, on smaller ones the
xerophils may be lacking.
Occurrence,dominance or subdominance of the animals depends
on biogen and abiogen factors. These factors are equally
important. The lack of any of them may disturb the equilib-
rium. Distinguished significance has,however, the height of
the river. This may reduce or even abolish the effect of
the factors. The relations between the biogen and abiogen
factors describes the following formula:
D= occurrence of the species
Sx= possibilities of reproduction
Sx + E /0 - 100, estimated/
—_— E= possibilities of nutrition
/0 - 100, estimated/
sw= rate of flow / in m-sec./
h= height of the river /in cm.,data of the
official water-level report/
Accordingly,occurrence of a mammal species is directly pro-
portional to the biogen factors and indirectly proportional
to the rate of flow and the height of the river.
An inundation change or exterminate the original zoocoeno-
ses. After regression of the water begins the fauna-regene-
ration the rate of which is also determined by the above
formula. In addition, this rate depends on the zoocoenoses
of the back areas too. These may serve as asylum from which
the remigration commence.
Pirst motive of remigration are the better nutritional
possibilities /E/ and than the more favourable conditions
for reproduction.

= sw . h
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INVESTIGATIONS OF THE REVERSIONARY TRENDS OF SOME PALEARCTIC
BIRDS. Dr. L. Horvdth, Natural History Museum, Budapest,

Hungary.

There may be observed, even at a cursory glance, abnormal-
ities in the plumage of some Palearctic birds wich deserve a
thorough investigations.

If there occur in & species aberrations of a nature wich
arigse as normal features in another species of the same genus
then the aberration accounts for a kind of relationship betwe;n
the two species either by indicating that they descended from a
common anceator or that the progenitor of the species display-
ing this aberration is the one wich possesses it as a regular
feature.

In the exposition and evaluation of the origin of the rever-
gionary characters, we cannot rest content with the justified
concluaion. that the species under investigation is related to
one or more species whose features occur on it in a decreased
degrees, but we have to go further to arrive at the statement
that the investigated species together with the one or more
apecies whose features are common with it originated from an
earlier common ancestor or ancestors,

Arisging out of my present investigations, we may establish
the following stabilization of the specific characters. The
higher the number, the extence and the intensity of the rever-
sionary-aberrational characters are in a given speciea, 8o much
later did it separate from the one or the more species to whose
features it reverts - therefore the strength of the reversio-
nary aberrations is conditional on the age of the species., It
also follows that a decrease of the reversionary aberrations
indicates the stabilization of the specific characters. If
gseveral characters of all species constituting a genus be ob-
served among the reversionary-aberrational features of the cne
or the other species, they denote that, on the one hand, the
genus is of a homogenous origin, and, on the other, the snecies
exhibiting the mixed reversionary-aberrational peculiarities
is in a flourishing state of specialization.
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INTEGRATION, ADAPTATION AND PROGRESSION-REGRESSION AS
SYSTEMIC UNITY.

Gabriel Kolosviry, Institute for Syst. Zool. of the

University, Tédncsics M. street 2, Szeged, Hungary.

1.Conservativismsm /integrations/ are always relative /not-
immobile/. As a result of investigation with variation
-gtatistical methods they give a typical Quetelet-curve
with limited variation. The two extreme values and the
middle value are more or less stable. Actually they are
changes returning into themselves.

2,Adaptations /elasticities/ give atypical curves with
large variation as a result of investigation with vari-
ation-statistical methods. Consequently, they are poly-
morph. This polymorphism is the result of a considerable
and luxuriant mobilization of the middle values, while
the extreme values remain relatively constant. The cur-
ves are always bifurcate. The considerable deviatlons
and divisions do not yet indicate progression!

3.Progressions /akmic deployments/ give one-sided as-
cendent curves or they conduce to further differenti-
ations of the new, neoconstante /neointegrated/ curves
from the polymorphic /adaptive/ ones.Therefore dynamisms
mentioned in the points 1. - 3., proceed on spiral li-
nes /never returning to themselves/.

4 .Regressions /natural paracmic declines and also dege-
nerations caused by diseases/ give one-sided descendent
curves or through ceasing of the positive extremes
conduce to extinction.

Pearakmic symptoms in the differentiations of the adap-
tations curves means regression too. Hereby these
segregate themselves from the progressive-type curves
/see point 3./.

In all these categories as in the system of the
phenomena of life, from, constitution and function
remain in an organized, unbreakable connected unity.
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ENDOCRINE INFLUENCES ON PROTEIN AND FAT IN THE HEMOLYMPH OF THE
COCKROACH PERIPLANETA AMERICANA. Maya Menon, Department of Zoology,

University College, Trivandrum, India.

To elucidate the physiological pathways involved in the action
of the hermone from the corpus allatum in bringing about growth of
eggs, the protein and fat content of the hemolymph of adult cock-
roaches (Periplaneta) under varied experimental conditions were
looked into.

In paver electrophoresis 4 distinct negatively charged protein
fractions have been found to be present in the serum. All these
fractions seem to be influenced by the corpora allata because, when
the glands are removed the bands become poorly defined and a
restoration to normalcy could be effected by transplantation of the
glands into allatectomised insects. Of these 4, fraction 2 seems to
be more significant in relation to ovarian cycle. YNewly emerged
adult shows no indication of this; it fails to develop in allatect-
omised asnimals where the operation has been done in the last nymphal
instar or immediately after attaining the adult stage. 1t decreases
whenever the glands get removed, it rises when they get reimplanted,
and castration results in accumulation of this being not utilised by
ovarian tissues. Animals carrying ootheca also show accumulation of
this fraction in hemolymph. In analysis of egg-extracts, fraction 2
alone becomes visible and a graded series of increasing concentration
could be obtained along the linear series of growing eggs of the
follicle. These indicate that the corpus allatum initiates egg-
growth by making available serum proteins, especially fraction 2.
Also, this confirms a view that has been only hinted at, that the
corpus allatum elaborates a metabolic hormone.

Tests carried out to study serum fats by sudan black technique
of Granitsas showed that it is very low in newly emerged adults
of both sexes and a few days after adult molt serum fat level rises
which is found to be more in the females than in the males. In
allatectomised females, there is a conspicuous fall in serum fat
while ovariectomised insects did not show much difference from that
of the normal. A great rise in serum fat is observed in females carrying
ootheca. These findings sugiest a role for cormis allatum in fat
metabolism also.
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DISEASE IN LABORATORY HAMSTERS. Jer K. Mody and Sunanda V.
Gothoskar, Department of Applied Biology, Indian Cancer Resgearch

Centre, Bombay 12, India.

Over sixty untreated Syrian hamsters above 12 months of age
showed a variety of lesions, especially in the liver, the gall-
bladder, the adrenal and the kidney.

Grossly, the liver varied little in size and colour. The
consistency was rubbery and the liver bled profusely on cutting.
Cysts containing clear or hemorrhagic fluid were often present on
the surface of one or more lobes. Microscopically, fatty degene-
ration and liver cell necrosis were noted. Leucocytic infiltrat-
ion, congested blood vessels and congested or occluded sinusoids
were found. In the hepatic cells, large intra-nuclear inclusion
bodies were seen in about half the number of animals. Usually,
they were single and eosinophilic. Thickened lobular trabeculae
were prominent. Hyalinised areas were extensively present in
many livers and at least some, were positively amyloid deposition.
At the portal tracts, plump cells resembling those of the bile
ducts, proliferated. Many were arranged as pseudo~-ductules.,
Small single or multiloculated cysts appeared in these areas.
Histogenetically the cysts appear to be bile duct elements
although the lining of the larger cysts was stretched beyond
recognition.

The gall-bladder often possessed a number of tiny black
granules and occasionally big stones. The stones were usually
angular, smooth surfaced, shiny and black.

The adrenals in a few cases showed hemorrhage and necrosis of
the cortex. Only a few cortical z.glomerulosa cells remained.
The cortex was full of massive hemorrhages and hyaline thrombi.

The kidneys, in cases with advanced liver disease, were pale
yellowish and deformed. Microscopically the glomerular tufts
were greatly swollen, bloodless, distorted and hyaliniged.
Inflammatory cells were present both in the glomeruli and peri-
vascularly in the interstitium. The tubules showed albuminous
content. Colloid casts were present in the lumina. Protein
precipitation occurred in the urine,
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THE LYMPHOID ORGAN AS AN ENDOCRINE GLAND OF THE SCORPION
HETEROMETRUS SCABER. K. K. Nayar, Department of Zoology,

University College, Trivandrum, India.

Two elongated, tubular glands called lymphoid organs lie behind

the coxal glands in the scorpion Heterometrus scaber. They are comp-

aratively larger in females, and enlarge further during stages of
pregnancy. Each gland is composed of a mass of cells with typical
glandular inclusions. The organs have been described to be leuco-
poetic.

Administration of aqueous extracts and transplantation experi-
ments have shown that the recipient scorpions become hyperexcited and
suffered a progressive loss of the cellular contents of the intact
organs. Isolated preparations of the gut of Periplaneta kept in
insect-Ringer, showed an increased rate of peristalsis from 8 to 15
per minute when the extract was added to them. Extracts and crushed
organs showed an apple~green floursecence under ultraviolet, suggzestive
of catechol amines, though several histochemical tests for them
gave only negative results. A hyperglycemic effect was observed on
injection of aqueous extracts of the organs into the scorpion,
when a five-fold increase in the reducing sugar content of the
blood was observable within 2 hours of injection. These findings
suggest that the lymphoid organs subserve an endocrine function,

probably by elaborating catechol substances.



300

OBSERVATIONS BIOLOGIQUES SUR LES DIPLOURES JAPYGIDES, Jean Pa, és,
Laboratoire de Biologie Animale et Générale, Facultié des Sciences,
Dijon, France.

Nos connaissances sur la biologie des Insectes Dipleures sont
trés fragmentaires; des 6 familles constituant actuellement 1'or-
dre seules celles des Campodeidae et des Japygidae ont fait 1'ob-
jet d'études détaillées (von Orelli, 1956, Gyger, 1960); les pre-
mlers faciles A se procurer, presque exclusivement phytophages,
d'un élevage assez aisé ne nécessitent plus que des &tudes de bio-
logie comparée; les seconds au contraire, beaucoup plus rares,
carnegsiers, difficiles & maintenir en vie sur de longues périodes
demandent encore beaucoup de recherches., Des lots de D1211a2§5
humberti (Grassi), espdce commune en France, conservés au labora-
tTolre de 3 & 24 mois nous pernmettent d'apporter les précisions
suivantes sur quelques points de la biologie de cette espdce,

1°/ Les Japyx creusent activement la terre mise & leur disposi~
tion au moyen des lobes internes des maxilles.

2°/ Un marquage des limites du territoire accessible est effec~
tué au moyen d'une secrétion des organes subcoxaux letéraux.

30/ Avant les mues ou la ponte ces Insectes s'isolent dans des
logettes hermétiquement closes qu'ils se construisent en prenant
appul sur les parois du nid ou contre de gros graviers; si une lo-
gette de dimensions convenables est mise & leur disposition ils
comblent soigneusement la galerie la reliant au reste du nid,

4°/ La période de mue se divise en phase d'isolement (de 11 &
129 jours dans nos élevages), phase de turgescence pendant laquel-
le 1'animal devient totalement amorphe (de 7 & 43 jours), mue pro-
prement dite (1 heure en moyenne), phase de coloration progressi-
ve (3 jours), sortie de la logetts ?3 4 8 jJours apris la mue),
L'exuvie n'est pas ingérée et reste intacte sauf toutefois la ré-
glon antérieure qui est machée plus ou moins longtemps 24 heures
aprés l'ecdysis. Le nombre annuel de mueg est apparemment trés
veriable; il semble que normelement il y en ait 2, une précédant
la période hivernale, une autre la suivant, au printemps ou au
début de 1'été; certains individus n'ont mué qu'une fois en 12
mois, d'autres, des @, 3 fois, une mue suivant la ponte. L'échel-
le de taille adoptée ZIargeur du t0e urotergite) varie de 10 & 52
dans nos élevages; les accroissements extrdmes aprds une mue sont
de O et 8 unités; l'accroissement moyen &tant de 3,5 unités on
volt qu'un Japyx qui muerait régulidrement 2 fois 1'an devrait
vivre au minimum 6 ans.
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DATA ON THE PHYSIOLOGICAL BASIS FOR THE RHYTHMIC
ACTIVITY OF FRESH~WATER MUSSEL'S LARVAE. Janos
Saldnki and Elemér ILdbos, Physiological Institute
of _the Med. Univ., Debrecen and Biological Research
Institute of the Hung. Acad. Sci., Tihany, Hungary.

Nature and mode of regulation of rhythmic acti-
vity in invertebrate animals are in many respects
unknown and controversial. As studies during onto-
genesls provide new chances for approaching this
problem, authors investigate the rhythmic function
of the adductor muscle in larvae /glochidia/ of the
fresh-water mussel, Anodonta cygnea. It was been
investigated, whether their "spontaneous" rhythmic
activity may be influenced by agents applied fronm
outside: by different ilons, biologically active
substances and also various drugs.

It was found, that among the salts of ions ex-
amined /K, Na, Mg, Li, Rb, Cs/ KCl causes a strik-
ing rise /lo-12 times/ of activity in concentration
1-2 mM, which lasts over 3o minutes. The same effect
was caused by CsCl and IiCl /lo mM/. Higher con-
centrations of KCl cause a lasting tonie contraction
of the embryonic adductor muscle.

Among biologically active substances, only
tryptamine /10=° g/ml/ has proved to have an influ-
ence increasing activity, but serotonin, ACh and
catecholarines had not a similar effect.

Among tested drugs hexamethonium, atropin, ni-
cbtine and TEA inhibit the activity-increasing
effect of potassium, while TMA enhances it. The
effect of tryptamine may be inhibit by chlorproma-
zine, iproniazid, and in some degree also by LSD.

The results show, that in the formation of the
rhythmic activity of glochidia, external factors
have an important role, and that at such an early
stage of the nussel's ontogenesis tryptaminerg re-
ceptors play a role in its regulation mechanism.
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AN ATTEMPT AT ANALYSING THE COURSE TAKEN BY THE PROCESS EXER-
TED BY OVERCROWDING ON THE REPRODUCTION OF A POPULATION OF
CALANDRA GRANARIA L, Henryk Sandner, Inst. of Ecology, Warsaw,

Poland.

Tests carried out previously on the grain weevil showed
that overcrowding as a factor reducing the reproductivity of
a population did not act evenly. Experiments were made /t=29°G,
h=70%/ to analysis the course taken by the process of the in-
hibiting action of overcrowding on the grain weevil. In two
series of culture vessels containing individuals of the weevil
in optimum numbers and in intense overcrowding, the process
of egglaying was interrupted in successive vessels every three
days. From the number of individuals of the succeeding genera-
tion in each vessel it was shown that under conditions of over—
crowding the factual increase in population ends after about
15 days, whereas under conditions of optimum density it con-
tinued for over 100 days. In further experiments variations
in degree of density during the culture period were applied,
e.g. three populations of the grain weevil kept for 5 days
under conditions of optimum density were combined in one ves-
8el, thus forming conditions of considerable overcrowding for
& further period. Vice versa, populations kept for S5 days in
overcrowded conditions were separated, and kept for the fur-
ther period of the culture in conditions of optimum density.
These experiments confirmed the conclusion referred to above,
that with the lapse of time the unfavourable effect of over—
erowding intensifies, inhibiting to an increasing degree the
development of the population., The effect of overcrowding dur-
ing the first 5 days exerted a very inconsiderable effect on
the &bove.
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MAINTENANCE OF LARVAL TAPEWORMS (TAENIA CRASSICEPS) IN A
CHEMICALLY DEFINED MEDIUM, Angela E. R. Taylor, Dept.

of Biology, Queen Elizabeth College (University of London),
London, W.8., England.

The larvae of Taenia crassiceps have survived for 33
days in Eagles medium and for the first 25 days showed
healthy normal activity, produced acid metabolites and
had an actively working flame cell system.

The larvae increased to a length of 22 mm,, appeared
superficially to be miniature tapeworms and developed
lateral excretory canals. The addition of 0,01%
sodium taurocholate to the medium increased their
maximum length attained in vitro to 27 mm.

Waymouths medium, NCTC 109 and Medium 199 did not
support the larvae as well as Eagles medium, the
maximum period of survival being only 16 days in these
media.

Amino acids appear to be essential ingredients of
Eagles medium and in particular the uptake of L-valine
has been studied. Radioactive valine is taken up by
the larvae very rapidly and appears to be actively
transported into the larvae.
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ORIGIN OF THE RHOPALOCERA STEM OF THE LEPIDOPTERA.

Norman B. Tindale, South Augtralian Museun,
Adelalde, Australia.

Studies of the patterns of tracheation in the
wings of the newly <formed pupa of the primitive
Australian Hesperioid butterfly (Euschemon rafflesia)
have been in progress for some years. This
butterfly is of interest because it retains in the
male only, a frenulum, a feature which has been
lost in all other Hesperioids and is absent from
the wings of all members of other families of the
butterflies.

The forewing of the first day pupa of Euschemon
shows a pattern in which the Sc trachea is present.
The stem of (R2 + R3) separates from R4 at about
one-half ©but the stem (Ry + R5) divides from the
rest of R nearly at the base of the wing. There
is thus a deep division between the two stems
(R2 + R3) and (Ry + Rs).

Studies of representative examples show that
this feature 1s present also in early pupal stages
of members of the higher families of butterflies.,

The author therefore has been 1led to the con-
clusion that it is indicative of a very early
specialisation in the wings of butterflies, and
marks them off from other branches of the
Heteroneurous stem.

The suggestion 1s that there is support for a
view that the butterflies should be regarded as a
separate branch of the Lepidopterous stem approxi-
mately equal in importance to the rest of the
Heteroneurae, and separate also from the Homoneura.
For this subordinal group the term Schizoneura is
proposed.

The author has drawn & hypothetical archetype
for the Schizoneura basing it on features of the
venation and of the tracheation which he has de-
tected in the butterflies. While the Hesperioidea
show more primitive characters than any other
superfamily, other archaic features seem Dbetter
preserved 1in the Pierioides, and a few in the
Papilionoidea.
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MHOT'OOBPASUE ¢OPM ®{3WONOTMYECKOTO MNOKOA ¥ HACEHOMbX ,KAK
OZHA 43 NPEANOCHAOK MX BMONOTMYECKOI'O [IPOTPECCA. _P.C
YmaTuncrag, MRCTETYT MOpPOAOTHK BABOTHHX EM. A.H, Ceme

nosa AH CCCP, Mocksa, CCCP.

Miayuerue SKOJNOTHM ZMANAY3H HACEKOMHX BHABANO OONBmOE
pasHooGpasue ee y pas3HHX BHUXOB, KaK MO HPOACIEMTEABHOCTH H
yCTOAYMBOCTH DTOIO COCTOAHMA, TEK U NO PaKTOpaM BHIHBADIKM
Zuanayay # GakropaMu, OCyCNOBIMBAVEUM DEIKTUBANHMD OPTaHMsMa
(Andrewartha s 1952; Bodenheimer » 1952 Lees,
1955).

ARanu3 QU3MONOTUYSCKAX ¥ CUOXMMUYECKHX OcCOofeHHOCTEH
3UMHOfl InanayaH Ha CEKOMHX, DACIPOCTPAHEHHHX B 30HE yMEpeH—
HOTO KJMMBTa, NOBBOJNAN TOHATH OCHOBHHE HANP3BACHUA A3MEHEHui
MeTadonu3Ma, THIHYHHE AJA 3TOT0 COCTOAHWUA ¥ YDOBEHE TODNO ~
ZeHUA OOMEHa BemecCTB.

Y Leptinotarsa decemlineata Say H8MK BLJEISHO YETHpe
KaTeTODHM NOKOH pasNo#f riayOuHH, NPOAOIEUTENBHOCTH B GHONO -~
THYGCKOHl 3HAuUMMOCTH: "AeTHAA Zuanaysa™, "3uMHAA zuanaysa®,
NepexoZAman ¢ HaCTYNJIGHUEN XONOZOB B 3UMHKD CNAUKY,. "NMOB ~
TOpHAA Zuamaysa™ ® "sarTdAxHan (MHOTOJNETHAA AWanaysa™, conpo-
BOXZADHARCA MCRADYUUTENBHO I'TYCOKUM TODMOKEHUEM NDOLECCOB
$338JBHOr0 METAOOAM3MA, C NpeoCAaZaHACM 3Ha3POCHHX OPOLECCOB
(YuaTuncran, 1958, I96I, 1962), Tpu pasnaunnx Tuna Quauono -
THYECKOT0 NOKOA OCHA DyXEHO HaMH B OKTOrEcHe3e Antheraea per—
oyl G.M, § HeyCTOHUMBOG COCTORHME X8paKTEpa KpaTHOBpEMEHHOIf
AMANAY3H JNCTHETO THNS, 3WMHAA ZUanaysa M 33TAKHAA Auanayaa.

Croxraft He M3yyeNHEA ZMANMAY3a HMEETCH A Yy pAZA ADYyIMX BUAOB
Lepidoptera

Bnaropapd MHOEECTBEHHOCTH THUNOB (QU3NUONOTHYECKOTO NOKOA
AOCTHIa6TCH MHOT'OKDATHAA rapaHTHHHOCTDS BHXWBAHHA YaCTH 0CO~-
¢eli Buza NpE HeCXaroNpUATHO CKIAZKBANLMXCA YCHOBMAX BHEmHOH
Cpefii, HA KaxxoM OTPE3Ke Iroza.
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